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OBITUARY. 


F.  M.  McKEEHAN. 

Born  October  20tli,  1833. 

Died  March  25th,  1894. 


Capt  F.  M.  McKeehan,  late  member  of  the  Board  from  Perry 
County,  was  bom  near  New  Bloomfield,  Perry  County,  Pa.,  October 
20th,  1833,  and  died  at  his  home,  near  Ferguson,  in  the  same  county, 
March  25th,  1894. 

He  was  mustered  into  service  in  defense  of  the  Union,  September 
2d,  1864,  as  Captain  of  Company  E,  of  the  208th  Regiment  of  Penn 
sylvania  Volunteers.  At  the  battle  of  Fort  Steadman,  he  received 
the  thanks  of  General  Hartranft  for  bravery,  and  was  noted  for  heroic 
conduct  at  the  battle  before  Petersburg. 

He  represented  his  county  for  several  terms  in  the  Board  of  Agri- 
culture, and  at  the  time  of  his  death,  had  but  recently  been  re-eleeted 
for  another  term  of  three  years. 

One  who  knew  him  well  bears  testimony  to  his  character,  as  fol- 
lows: 

''Wherever  placed,  his  striking  personality  was  impressed  upon  all 
the  surroundings.  For  sterling,  unswerving  character,  he  was  unsur- 
passed. Positive  in  conviction  and  fearless  in  opposition  when  he  be 
lieved  that  he  was  right,  he  commanded  universal  respect,  even  with 
those  who  might  be  opposed  to  his  views.  A  most  fitting  epitaph, 
rpplicable  to  any  station  in  life  which  he  may  have  been  called  on  to 
fill,  is,  'Taithful  to  the  end." 
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ISRAEL  aARBETSON. 
Bom  Jiily  25th,  1830. 
Died  October  13th,  1894. 


Israel  GaiTetson,  late  member  of  the  Board  of  Agriculture  from 
Adams  County,  was  born  July  25th,  1830,  in  York  County,  Pennsyl- 
vania, and  during  his  early  life  and  until  the  year  1868,  taught  school; 
during  the  latter  year  he  purchased  a  farm  in  Butler  Township, 
Adams  County,  upon  which  he  resided  until  the  time  of  his  death. 

He  organized  and  was  the  main  supporter  of  the  Adams  County 
Agricultural  Society,  and  was,  in  1882,  elected  its  representative  in 
the  State  Board  of  Agriculture,  a  position  which  he  retained  until  his 
death,  having  been  elected  January  24th,  1894,  for  another  term  of 
three  years. 

He  was  always  prominent  in  the  work  of  organizing  and  carrying 
on  the  Farmers'  Institutes  of  his  county,  and  his  accounts  for  these 
expenditures  were  models  of  exact  and  careful  account-keeping.  He 
was  also  prominent  as  a  judge  of  live  stock,  and  his  extensive  knowl- 
edge of  horses  always  rendered  him  a  desirable  judge  at  exhibitions. 

In  his  association  with  his  follow  members,  Mr.  Garretson  was  noted 
for  his  unassuming  manners,  his  quiet  and  unobtrusive  attitude,  and 
his  faithful  adherence  to  what  he  believed  to  be  for  the  best  interests  of 
the  Board  of  Agriculture;  and,  probably,  no  member  was  more  prom- 
inent in  his  regular  attendance  at  its  meetings,  and  in  his  faithful 
performance  of  the  duties  entrusted  to  him  by  his  fellow  members. 

He  was  a  prominent  member  of  the  Society  of  Friends,  an  ox 
emplary  citizen,  and  a  man  of  influence  in  the  community  in  whidi 
he  resided. 
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EIGHTEENTH  ANNUAL  REPORT 


OF   THE 


Pennsylvania  State  Board  of  Agriculture. 


FOK  THE  YEAR  1894. 


Members  Ex-Officio. 
Hon.  R.  E.  Pattison,  Governor. 
Hon.  T.  J.  Stewart.  Secretary  of  Internal  Affairs. 
Dr.  N.  C.  Schaeffer,  Super hitendent  of  Public  Instruction. 
Gen.  D.  McM.  Gregg,  Auditor  General. 
Dr.  G.  W.  Atherton,  President  Pennsylvania  State  College, 
Thos.  J.  Edge,  Secretary  State  Board  of  Agriculture. 

Appointed  by  the  Governor. 

TvrmtxitiTt*. 

Hon.  S.  R.  Downing,  Goshenville,  Chester  county, i8o- 

Hon.  Will  B.  Powell,  Shadeland,  Crawford  county, i8o5 

Col.  James  Young,  Middletown,  Dauphin  county, iSoy 

Elected  by  County  Agricultural  Societies. 

Adams, *I.  Garretson,  Biglerville, ig^y 

Allegheny, W.  H.  McCullough, Tarenlum, 1897 

Armstrong, D.  W.  Lawson, Dayton, 1896 

Beaver, E.  S.  Weyand, Beaver, 1896 

Bedford, S.  S.  Diehl, Bedford, r^97 

Berks, G.  D.  Stitzel, Reading, 1895 

Bradford, Louis  PioUet, Wysox, 1895 

Blair, Fred'k  Jaekel,  Hollidaysburg.  189;; 

Bucks E.  Reeder New  Hope, 1896. 

Butler, W.  H,  H.  Riddle, Butler, ......1896. 

Cambria,  J.  J.  Thomas, Carrolltown, 189^ 

Cameron, E.  N.  Fairchild, Sizerville, 1897 

Centre,  John  A.  Woodward, ...Howard, 1897 

Chester, Dr.  J.  P.  Edge, ....^Downingtown, i8c,6 

•Died,  October  18,  1894. 

[3J 


4  Agriculture  of  Pennsylvania.        [Off.  Doc. 

T^rm  Expires. 

Clarion,  W.  Shanafelt,   Brinkerton, 1895 

Clearfield, J.  Blair  Read, Clearfield 1897 

Clinton, J.  A.  Herr, Cedar  Springs, 1896 

Columbia,  ChRndlee  Eves, Millville, 1897 

Crawford,  Luther  Gates, Beaver  Centre, 1895 

Cumberland,  Charles  H.  Mullin, Mt.  Holly  Springs, 1897 

Dtiuphin,  G.  Hiester......  Harrisburg, 1897 

Erie, A...A.  L.  Wales, Corry, 1895 

Fayette,  G.  Hopwood, Uniontown, 1897 

Franklin, D.  Z.  Shook, Greencastle 1896 

Fulton, D.  H.  Patterson,  Webster  Mills, 1895 

Greene,   B.  F.  Herrington, Waynesburg 1895 

Huntingdon G.  G.  Hutchison,      Warrior's  Mark, 1897 

Indiana,  N.  Seanor, Plumville,  1895 

Jefferson, J.  McCracken,  Jr. , Frostburg, 1896 

Juniata,  Matthew  Rodgers, Mexico, 1897 

Lackawanna, A.  C.  Sisson, La  Plume, 1897 

Lancaster,  C.  Cooper, Bird-in-Hand,  1895 

Lawrence,   , J.  B.  Johnston, New  Wilmington,  1897 

Lebanon, C.  R.  Lantz, Lebanon, 1894 

jLehigh, J.  P.  Barnes, Allentown, 1897 

X/Uzerne, W.  P.  Kirkendall, Dallas,  1896 

X,ycominjr, A.  Fague, Picture  Rocks,  1897 

Mc^^ftOf  A.  P.  White, Port  Allegany 1897 

Mercer, Robert  McKee, Mercer, .-. 1896 

Mifflin, ^ *J-  B.  Shannon, Lewistown, 1895 

Mifflin, M.  M.  Naginey. Milroy, 1895 

Monroe,  Randall  Bisbing, Miusi, 1896 

Montgomery, Jason  Sexton, Springhouse, 1896 

Montour, T.  L.  Clapp, Limestoneville, 1895 

Northampton, B.  B.  McClure, Bath,    1897 

Northumberland,  John  Hoffa, Milton,  1896 

Perry, ^ t^*  ^-  McKeehan, Ferguson, 1897 

Perry,  D-  Kistler, Kistler,  1895 

Potter W.  A.  Gardner, Andrew's  Settlement, 1897 

Schuylkill,  W.  H.  Stout, Pine  Grove, 1897 

Snyder, E.  W.  Tool, Freeburg, 1897 

Somerset, N.  B.  Critchfield, Jenner's  X  Roads, 1895 

Sullivan,   D-  T.  Huckell, Forksville, ^ 1897 

Susquehanna, ~ R.  S.  Searle, Montrose, „ 1895 

Tioga, P.  D-  Rexford, Mansfield, 1896 

Union, J.  A.  Gundy, Lewisburg,  1896 

Venango Porter  Phipps, Kennerdell, 1895 

barren,  Charles  Lott, Warren, 1895 

Washington, John  McDowell, Washington, 1896 

'Wayne, N,  F.  Underwood, Lake  Como, 1895 

Westmoreland, W.  C,  Sloan, Sloan,   1895 

Wyoming, N.  G.  Bunnell, Vosburg, 1894 

York, v.W.  S.  Roland, York,  1895 


•  BfStgoed.  r  Died.  Marcli  26,  18M. 
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OFFICIAL  LIST. 


Dr.  John  P.  Edge, 


Hon.  R.  E.  Pattison. 
Geo.  Hop  wood, 
C.  Cooper, 


C.  Cooper, 


President, 
Hon.  Robert  E.  Pattison,  Governor. 

Vice  Presidents. 
N.  B.  Critchficld, 

Executive  Committee, 
B.  B.  McClure, 
J.  McDowell, 
Joel  A.  Herr. 
Thomas  J.  Edge,  Secretary. 

Advisory  Committee. 
Joel  A.  Herr, 
Thomas  J.  Edge,  Secretary, 


James  McCracken,  Jr. 


G.  Hiester, 
W.  C.  Sloan, 


G.  Hiester. 


Secretary. 
Thomas  J.  Edge,  Harrisburg. 

Botanist, 
Thos.  Meehan,  Germantown. 

Pomologist, 
Cyrus  T.  Fox,  Reading. 

Chemist. 
Dr.  Wm.  Frear,  State  College. 

Veterinary  Surgeon, 
Dr.  F.  Bridge,  Philadelphia. 

Sanitarian. 
Dr.  G.  G.  Groff,  Lewisburg. 

Microscopists  and  Hygienists. 
Dr.  H.  Le£hnann,  Philadelphia,  Prof.  C.  B.  Cochran,  West  Chester. 

Entomologists, 
Prof.  R.  C.  Schiedt,  Lancaster,  Dr.  H.  Skinner,  Philadelphia. 

Ornithologist. 
Dr.  B.  H.  Warren,  West  Chester. 

Small  Fruit  Culturist, 

Prof.  S.  B.  Heiges,  Washington,  D.  C. 

Meteorologists , 

J.  L.  Heacock,  Quakertown,  Maj.  Frank  Ridgway,  Harrisburg. 

Mineralogist, 
Joseph  Wilcox,  Philadelphia. 

Apiarist, 
Dr.  G.  G.  Groff,  Lewisburg. 

Geologist, 
Prof.  J.  P.  Lesley,  Philadelphia. 

Stenographer. 
Joseph  F.  Cummings,  Sunbury. 
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STANDING  COMMITTEES— 1894. 


N.  B.  Critchfield,  Chairman, 
B.  H.  Warren, 
D.  H.  Patterson. 


LBGISI.ATION. 

J.  J.  Thomas, 
J.  A.  Woodward, 


Forests  and  Forestry. 


Dr.  W.  S.  Roland,  Chairman, 
Dr.  T.  T.  Rothrock, 
Prof.  Thomas  Meehan, 


J.  J.  Thomas, 

N.  F.  Underwood, 

D.  H.  Patterson. 

Cereai^. 

James  McCracken,  Jr.,  Chair'n,  P.  D.  Rexford, 

David  H.  Branson,  J.  Sexton, 

J.  B.  Johnston,  G.  G.  Hutchison. 


Wool.  AND  TEXTII.E  Fibers. 


John  McDowell,  Chairman, 
Will  B.  Powell, 
James  Young, 
J.  A.  Herr, 
Chill  Hazzard, 


Thomas  Dolan, 
Theo.  Justice, 
S.  B.  Heiges, 
James  S.  McKean, 
A.  C.  Sisson. 

Birds  and  Mammals. 


Dr.  B.  H.  Warren,  Chairman, 
N.  B.  Critchfield, 
J.  J.  Thomas, 


F.  M.  McKeehan,  Chairman, 
Dr.  G   G.  Groff, 
Calvin  Cooper, 
N.  F.  Underwood, 


N.  F.  Underwood, 
Abner  Fague, 
B.  B.  McClure. 

Apiary. 

Geo.  D.  Stitzel, 
I.  Garretson, 
John  Hoffa, 
N.  B.  Critchfield. 


Roads  and  Road  Laws. 

Samuel  R.  Downing,  Chairman,    Dr.  J.  P.  Barnes, 
Calvin  Cooper,  George  Hop  wood, 

J.  A.  Gundy,  Joel  A.  Herr, 

N.  F.  Underwood,  P.  D.  Rexford, 


Fruit  and  Fruit  Culture. 


Geo.  Hopwood,  Chairman, 
Cyrus  T.  Fox, 
S.  B.  Heiges, 
Calvin  Cooper, 
J.  A.  Herr, 


H.  C.  Snavely, 
Casper  Hiller, 
W.  C.  Sloan, 
E.  B.  Engle, 
Fred  Jack  el, 


E.  W.  Tool, 
Frank  N.  Moore 


John  McDowell, 
Noah  Seanor, 


J.  Blair  Read, 
Matthew  Rodgers, 


Julius  LeMoyne, 
J.  S.  Buchanan, 
W.  W.  Hunter, 


Randall  Bisbing 


J.  A.  Gundy, 
S.  R.  Downing 
J.  A.  Herr, 


A.  L.  Wales, 

B.  B.  McClure, 
J.  A.  Woodward 
J.  Blair  Read. 


J.  E.  Jamison 
E.  A.  Brinser, 
A.  C.  Sisson, 
G.  Hiester, 
D.  Z.  Shook. 


A.  L.  Wales,  Chairman, 
Jason  Sexton, 
Louis  Piolett. 


Ensilage  and  Fodder  Crops. 

G.  Hiester,  L  Garretson, 

B.  B.  McClure,  J.  A.  Gundy, 


J.  A.  Gundy,  Chairman, 
George  Corson, 
H.  h.  Holmes, 
J.  T.  Ailman. 


Poultry. 

John  Hoffa, 
Edward  Hickman, 
Mrs.  E.  S.  Starr, 


B.  F.  Herrington, 
William  E.  Miller, 
D.  B.  Esh, 
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SYNOPSIS  OF  THE  MINUTES  OF  THE  MEETINGS 
OF  THE  BOARD.* 


Annual  Meeting, 
Held  at  Hamsburg,  Pennsylvania,  January  24tli  and  25th,  1894. 


Wednesday,  January  24,  1894. 

Board  called  to  order  at  9.30  a.  m.,  by  Governor  K.  E.  Pattison  in 
the  Chair. 

Present  during  the  sessions:  Hon.  R  E.  Pattison,  Genl  D.  McM. 
Gregg,  Dr.  N.  C.  Schaeffer  and  Messrs.  Young,  Downing,  Powell,  Dr. 
Edge,  Garretson,  McCullough,  Lawson,  Stitzel,  Piolett,  Eeeder,  Riddle, 
Thomas,  Woodward,  Shanafelt,  Read,  Herr,  Eves,  Mullin,  Hieeter, 
Wales,  Hopwood,  Herrington,  Hutchison,  Seaiior,  McCracken, 
Rodgers,  Sisson,  Cooper,  Johnston,  Barnes,  Kirdendall,  Fague,  Mc- 
Kee,  Shannon,  Bisbing,  Sexton,  Clapp  McClure,  Hoffa,  McKeehan, 
Critchfield,  Huckell,  Searle,  Rexford,  G^ndy,  Phipps,  Tjott,  McDowell, 
Underwood,  Sloan,  Tool,  Roland  and  Secretary. 

The  Chair  named  Messrs.  Roland,  McDowell  and  Gundy  as  a  com- 
mittee on  credentials. 

Report  of  Secretary  read,  and  discussed  by  Messrs.  Cooper,  Mc- 
Cracken, Lawson,  Hopwood,  Sloan,  and  its  recommendations  referred 
to  the  Eixecutive  Committee  for  action  and  report 

The  committee  on  credentials  reported  that  the  following  gentle- 
men had  presented  certificates  of  election,  and  were  entitled  to  seats 
as  members  of  the  Board  from  their  respective  districts:  J.  P.  Barnes 
of  Lehigh,  W.  H.  H.  Riddle  of  Butler,  F.  M.  McKeehan  of  Perry,  G.  G. 
Hutchinson  of  Huntingdon,  G.  Hopwood  of  Fayette,  J.  B.  Johnston 
of  Lawrence,  A  Fague  of  Lycoming,  Chandlee  Eves  of  Columbia,  I. 
Garretson  of  Adams,  W.  H.  McCullough  of  Allegheny,  J.  B.  Read  of 
Clearfield,  G.  Hiester  of  Dauphin,  J.  A.  Woodward  of  Centre,  M. 
Rodgers  of  Juniata,  D.  T.  Huckell  of  Sullivan,  and  A.  C.  Sisson  of 
Lackawanna. 

The  committee  on  credentials  also  reported  that  the  following  dele- 
gates were  present  with  proper  credentials:  D.  H.  Branson,  State 
Agricultural  Society;  A.  J.  Kahler,  Muncy  Valley  Farmers'  Club;  J. 
O.  Warner  and  A.  M.  Yost,  Columbia  Connty  Agricultural  Society; 
Dr.  S.  P.  Heilman,  Mt.  Gretna  Farmers'  Association;  P.  Taylor  and  S. 
Beam,  Adams  County  Agricultural  Society;  G.  Y.  Graham,  H.  Hartz- 

•The  limited  space  at  the  disposal  of  tbe  Board  and  the  larxe  amount  of  matter  available,  prevents 
us  from  frivliig  more  than  a  brief  synopsis  of  tbe  proceedings,  and  it  is  bat  Jast  to  stste  that  tbe  work 
shown  bx  the  minntes  Is  but  a  small  portion  of  that  accomplished  during  the  year.— Sicrstabt. 
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ler  and  J.  Groninger,  Juniata  (bounty  Agricultural  Society;  C.  T.  Fox, 
H.  M.  Engle,  S.  B.  Heiges,  H.  0.  Suavely,  T.  A.  Woods,  W.  W.  Comfort, 
and  E.  B.  Engle,  State  Horticultural  Association;  H.  M.  Mayer,  H.  M. 
Engle  and  F.  R  Diffenderfer,  Lancaster  County  Agricultural  Society; 
C.  T.  Fox,  James  McGowan  and  M.  N.  Ritter,  Berks  County  Agricul- 
tural Society;  J.  A.  Bower  and  J.  E.  Stephens,  Perry  County  Agri- 
cultural Society;  Hon.  E.  M.  Tewksbury,  Grange  No.  216,  of  Columbia 
County,  and  W.  A.  Kendall,  Big  Cove  Agricultural  Society. 

The  Chair  named  Messrs.  Shannon,  McCracken  and  Underwood,  as 
tellers,  and  directed  that  the  election  for  officers  was  next  in  order. 

Messrs.  McCracken,  Lawson,  Critchfield,  McKeehan,  McDowell,  Ro- 
land, Searle  and  Dr.  Edge  were  nominated  as  Vice  Presidents,  three 
to  be  elected.  After  the  first  ballot,  the  tellers  announced  that  Dr. 
Edge  and  Critchfield  were  elected,  when,  on  motion  of  Mr.  Herr,  the 
Secretary  was  directed  to  cast  the  ballot  of  the  Board  for  Mr.  Mc- 
Cracken, as  Vice  President,  he  having  the  highest  number  of  votes  of 
those  not  elected. 

Messrs.  Sloan,  Cooper,  Seanor,  Hiester,  Eves,  Herr,  McClure,  Hop- 
wood,  Shanafelt,  McDowell,  Garretson  and  Riddle  were  nominated 
as  members  of  the  Executive  Committee,  seven  to  be  elected. 

On  motion  of  Mr.  Herr,  it  was  decided  not  to  read  the  reports  iof  the 
Standing  Committees,  the  same  having  already  been  printed  in  the 
annual  report  for  1893. 

On  motion,  the  reading  of  the  minutes  of  the  preceding  meeting 
was  dispensed  with,  they  being  printed  in  the  annual  report  of  1893. 

Eastbum  Reeder,  State  Dairy  Commissioner,  read  his  annual  report, 
when,  on  motion,  its  discussion  was  postiwned  until  the  opening  of 
the  afternoon  session. 

The  tellers  reported  that  Messrs.  Cooper,  Hiester,  McClure  and 
Sloan  had  been  elected  members  of  the  Executive  Committee  by  the 
first  ballot. 

The  Chair  then  directed  that  another  ballot  should  be  taken  for  the 
remaining  three  members  of  the  Executive  Committee. 

At  the  close  of  the  ballot,  adjourned  to  meet  at  2  p.  m. 


Wednesday  Afternoon,  January  24, 1894. 

Board  called  to  order  at  2  p.  m.,  by  Grovemor  R.  E.  Pattison,  in  the 
Chair. 

The  tellers  reported  that  by  the  second  ballot,  Messrs.  McDowell, 
Herr  and  Hopwood  had  been  elected  members  of  the  Executive  Com- 
mittee. 

Mr.  Searle  nominated  Thomas  J.  Edge,  for  the  position  of  Secretary, 
when,  on  motion  of  Mr.  Herr,  the  nominations  were  closed,  and  Mr. 
Searle  was  directed  to  cast  the  ballot  of  the  Board  for  Thomas  J. 
Edge,  for  the  position  of  Secretary. 

H.  M.  Engle  presented  a  request  from  the  State  Horticultural  As- 
sociation, that  the  Board  would  include  in  its  next  appropriation  bill, 
an  item  for  the  benefit  of  the  State  Horticultural  Association.  After 
an  explanation  by  Mr.  Fox,  and  on  motion,  the  request  was  referred 
to  the  Committee  on  Legislation  for  examination  and  report 
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Dr.  Henry  Lefifmann,  Microscopist  of  the  Board,  then  read  an  essay 
on  "Milk  Inspection  and  Milk  Standards,"  when,  by  decision  of  the 
Chair,  the  questions  of  Milk  Inspection  and  Milk  Solids  were  declared 
open  for  general  discussion,  which  was  participated  in  by  Dr.  Lee, 
Secretary  State  Board  of  Health;  Eastbum  Reeder,  Dairy  Commis- 
sioner; Geo.  Abbott,  Capt.  A.  A.  Slack,  Dr.  Leffmann,  Prof.  C.  B.  Coch- 
ran and  others. 

On  motion  adjourned  until  7.30  p.  m. 


Wednesday  Evening,  January  24th,  1894. 

Board  called  to  order  at  7.30  p.  m.,  by  Governor  R.  E.  Pattison,  in 
the  Chair. 

Dr.  J.  T.  Rothrock,  State  Forestry  Commissioner,  delivered  an  il- 
lustrated lecture  on  "The  Present  Relation  of  Forestry  to  the  State,'' 
which  was  listened  to  by  a  large  and  appreciative  audience. 

On  motion,  adjourned  until  9.30  a.  m.,  Thursday,  January  25th. 


Thursday  Morning,  January  25th,  1894. 

Board  called  to  order  at  9.30  a-  m.,  by  Governor  R.  E.  Pattison  in 
the  Chair. 

Mr.  Cooi)er,  on  behalf  of  the  Executive  Committee,  reported  that 
they  had  confirmed  the  following  nominations  for  Honorary  officers 
made  by  the  Secretary: 

Botanist,  Thomas  Meehan,  Philadelphia;  Chemist,  Dr.  William 
Frear,  State  College^  Pomologist,  Cyrus  T.  Fox,  Reading;  Veterinary 
Surgeon,  Dr.  F.  Bridge,  Philadelphia;  Sanitarian,  Dr.  G.  G.  Groff, 
Lewisburg;  Microscopists  and  Hygienists,  Dr.  H.  Leffman,  Philadel- 
phia, and  Prof.  C.  B.  Cochran,  West  Chester;  Entomologists,  Prof.  R 
C.  Schiedt,  Lancaster,  and  Dr.  H.  Skinner,  Philadelphia;  Ornitholo- 
gist, Dr.  B.  H.  Warren,  West  Chester;  Small  Fruit  Culturist,  Prof.  S. 
B.  Heiges,  York;  Meteorologists,  J.  L.  Heacock,  Esq.,  Quakertown, 
Maj.  Frank  Ridgway,  Harrisburg;  Mineralogist,  J.  Wilcox,  Philadel- 
phia; Geologist,  Prof.  J.  P.  Lesley,  Philadelphia,  and  Stenographer,  J. 
F.  Oummings,  Sunbury. 

The  Executive  Committee  also  rei)orted  that  they  had  elected 
Messrs.  Cooper,  Hiester  and  Herr,  as  members  of  the  Advisory  Com- 
mittee, and  that  the  following  had  been  appointed  chairmen  of  their 
respective  Standing  Committees:  Legislation,  Hon.  N.  B.  Critchfield; 
Forests  and  Forestry,  Dr.  W.  S.  Roland;  Cereal  Crops,  J.  McCracken; 
Birds  and  Mammals,  Dr.  B.  H.  Warren ;  Fruit  and  Fruit  Culture,  G. 
Hopwood;  Apiaiy,  F.  M.  McKeehan;  Wool  and  Textile  Fibers,  J.  Mc- 
Dowell; Ensilage  and  Fodder  Crops,  A.  L.  Wales;  Roads  and  Road 
Laws,  S.  R  Downing;  and  on  Poultrv^  J.  A.  Gundy. 

Hon.  J.  A.  Woodward  offered  the  following  resolutions: 

'Whereas,  The  Secretary  of  Agriculture  has  omitted  from  his  esti- 
mates for  the  ensuing  year,  the  appropriation  for  the  Agricultural 
Exi)eriment  Stations  of  the  United  States,    which   has   heretofore 
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formed  a  regular  item  of  the  agricultural  appropriation  bill,  on  the 
ground  that  said  appropriation  is  not,  as  the  law  now  stands,  a  legiti- 
mate charge  against  the  Department  of  Agriculture;  therefore, 

Besolved,  That  we  regard  the  work  of  the  Agricultural  Experiment 
Stations,  and  that  of  the  Pennsylvania  Station  in  particular,  as  one  of 
very  great  economic  and  practical  value  to  the  farmers  of  the  State 
and  of  the  United  States,  and  that  we  hereby  request  our  Representa- 
tives in  CJongress  to  use  their  best  efforts  to  secure  the  continuance  of 
the  appropriations  for  its  support  in  such  form  as  may  be  necessary 
to  insure  that  the  money  shall  be  faithfully  and  honestly  expended  for 
the  purposes  designated  in  the  Hatch  Act 

Eesolved,  That  we  would  welcome  an  impartial  and  thorough  in- 
vestigation, by  competent  authority,  into  the  management  of  any  and 
all  Stations,  to  the  end  that  any  abuses,  if  such  exist,  may  be  exposed 
and  corrected. 

Eesolved,  That  copies  of  these  resolutions  be  sent  to  the  Senators 
and  Representatives  from  this  State,  to  the  Secretary  of  Agriculture, 
and  to  the  Director  of  Agricultural  Experiment  Stations," 

They  were  adopted,  and  the  Secretary  was  directed  to  furnish  copies 
to  our  representatives  in  Congress. 

Dr.  John  P.  Edge  offered  the  following  resolution,  which  was  adopt- 
ed: ^^Eesolved,  That  the  Committee  on  Legislation  be  instructed  to 
revise  the  rules  and  regulations  upon  which  the  membership  of  this 
Board  is  based,  and  report  at  the  next  meeting  such  changes  in  the 
said  law  or  rules  as  they  may  deem  necessary,  and  also  what  legisla- 
tion is  required  to  define  the  rights  of  membership.'' 

On  motion,  the  Board  then  proceeded  to  fix  the  time  and  place  of  the 
next  meeting,  when,  on  behalf  of  the  Executive  Committee,  Mr. 
Cooper  announced  that  that  committee  had  decided  to  recommend  the 
omission  of  the  spring  meeting  for  the  present  year;  report  of  the  Ex- 
ecutive Committee  adopted  and  the  Board  proceeded  to  fix  the  place 
for  the  autumn  meeting;  Mr.  Critchfield  named  Somerset;  Mr.  Stitzel 
named  Kutztown;  Mr.  Herr  named  State  College,  and  Mr.  Kirkendall 
named  Dallas.  After  a  call  of  the  roll,  the  tellers  announced  that 
State  College  had  been  selected  as  the  place  of  the  awtumn  meeting. 

Henry  Comfort,  acting  for  the  Guernsey  Cattle  Breeders'  Associa- 
tion, presented  a  resolution  requesting  the  State  Board  of  Agricul- 
ture to  present  to  the  Legislature  an  Act  for  the  eradication  of  tuber- 
culosis, basing  its  provisions  upon  those  adopted  for  the  suppression 
of  contagious  pleuro-pneumonia,  which  was,  after  discussion,  referred 
to  the  Committee  on  Legislation,  with  instructions  to  present  a  draft 
of  the  proposed  Act  at  the  next  meeting  of  the  Board. 

J.  A.  Gundy,  member  from  Union,  then  read  an  essay  on  "Substi- 
tutes,'' illustrating  it  by  specimens  of  imitation  butter,  imitation  cof- 
fee and  imitation  eggs. 

That  portion  of  Mr.  Gaudy's  essay  relating  to  the  manufacture  and 
sale  of  oleomargarine  or  imitation  butter,  was  discussed  by  Messrs. 
Piolett  Cassell,  Gundy,  Boeder,  Nesbit,  Woodward,  Herr,  Powell 
Sloan,  Searle,  Branson  and  Heiges. 

After  a  protracted  discussion,  Mr.  Sloan  moved  that  the  Committee 
on  Legislation  be  instructed  to  report  a  restrictive  act  to  take  the 
place  of  the  present  one,  which  was  prohibitory.  Dr.  Edge  moved 
that  the  session  be  extended  for  a  half  hour  in  order  that  the  ques- 
tion might  bo  diftposcd  of,  but  afterwards  withdrew  tho  resolution. 
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On  motion,  the  whole  question  was  postponed  until  the  next  meet- 
ing, and  an  adjournment  was  ordered  pending  the  discussion  of  Mr. 
Sloan's  motion  to  request  the  Legislative  Ck)mmittee  to  present  a  re- 
strictive act. 


Thursday  Afternoon,  January  25th,  1894. 

Called  to  order  at  2  p.  m.,  by  Hon.  R.  E.  Pattison,  in  the  Chair. 

Hon.  Alfred  S.  Bolles,  Chief  of  the  Bureau  of  Industrial  Statistics, 
delivered  an  address  upon  "The  Causes  of  the  Decline  in  the  Prices 
of  Agricultural  Products." 

Dr.  N.  C.  Schaeffer,  Superintendent  of  Public  Instruction,  delivered 
an  address  on  "Th,e  Education  of  Farmers'  Sons  and  Daughters," 
the  subject  matter  of  which  was  discussed  by  Messrs.  Lawson, 
Tewksbury,  Hopwood,  Dr.  Edge,  Downing,  Schaeffer  and  Critchfield. 

Prof.  S.  B.  Heiges,  of  the  National  Department  of  Pomology,  deliv- 
ered an  address  on  "The  Farmers'  Invisible  Friends  and  Foes." 

On  motion  adjoumeu  until  7.30  p.  m. 


Thursday  Evening,  January  25th,  1894. 

Board  called  to  order  at  7.30  p.  m.,  by  Hon.  N.  B.  Critchfield,  Vice 
President,  in  the  Chair. 

W.  L.  Nesbit  read  an  essay  on  'The  Maize  Plant,  and  its  Relation 
to  Past  and  Present  Agricultural  Conditions." 

Dr.  B.  n.  Warren,  Ornithologist  of  the  Board,  delivered  an  illustrat- 
ed lecture  on  the  "Purred  and  Feathered  Friends  and  Foes  of  the 
Fanner,"  which  was  listened  to  by  a  large  audience. 

On  motion,  adjourned  to  meet  at  the  call  of  the  Advisory  Commit- 
tee. 


SUMMER  MEETI:NG. 


Held  at  Somerset,  Pa..  June  Gth  and  7th,  1894. 


Board  called  to  order  at  10  a.  m.,  by  Hon.  R.  E.  Pattison  in  the 
Chair. 

Present,  Hon.  R.  E.  Pattison  and  Messrs.  Downing,  Powell,  Young, 
Garretson,  McCullough,  Lawson,  Diehl,  Stitzel,  Piollet,  Jaekel,  Reeder, 
Riddle,  Thomas,  Dr.  Edge,  Shanafelt,  Read,  Herr,  Eves,  Gates,  Hop- 
wood,  Patterson,  Herrington,  HutchiBon,  Seanor,  Rodgers,  Sisson, 
Cooper,  Johnston,  Barnes,  Fague,  MoKee,  Sexton,  Clapp,  McClure, 
Hoffa,  Kisfler,  Tool,  Oitchfipld.  Hnckell,  Searli^,  Gundy,  I^ft, 
McDowell,  Underwood.  Sloan,  Gardner,  and  Secretary.  Drs. 
Rothroelv  and  Warren  of  the  Honorary  Officers  were  also  present. 
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On  behalf  of  the  citizens  of  Somerset  and  Somerset  county,  General 
W.  H.  Koontz  delivered  an  address  of  welcome,  which,  was  replied  to 
on  behalf  of  the  Board,  by  Hon.  R  E.  Pattison. 

The  Chair  named  Messrs.  McDowell,  Barnes  and  Hop  wood  a  com- 
mittee to  receive  and  report  upon  the  credentials  of  members^lect 
and  delegates. 

On  motion,  B.  B.  McClure,  member  from  Northampton,  read  a 
pai)er  on  "Stray  Thoughts,"  the  subject  matter  of  which  was  discussed 
by  Messrs.  Lawson,  McWilliams,  Tewksbury,  Critchfield,  Piollet,  Gar- 
retson  and  others. 

The  committee  on  credentials  reported  that  from  the  cnedentials 
in  their  possession,  they  found  that  M.  M.  Naginey  had  been  elected 
from  Mifflin  county,  in  the  place  of  J.  B.  Shannon,  resigned;  that  D. 
Kistler  had  been  elected  for  the  term  of  one  year  from  Perry  county, 
in  the  place  of  F.  M.  McKeehan,  deceased,  and  that  W.  A.  Gardner 
had  been  elected  from  Potter  county. 

They  also  reported  that  the  following  delegates  were  present  with 
proper  credentials: 

J.  B.  Phelps,  Pennsylvania  State  Dairymen's  Association;  W.  A. 
Gardner,  Potter  County  Farmer's  and  Breeders'  Association;  F.  S. 
Shoop,  J.  C.  Walters  and  W.  M.  Crosby,  Armstrong  County  Pomona 
Grange;  F.  N.  Moore,  S.  W.  Lester  and  Levi  Wells,  Farmers'  Insti- 
tute of  Bradford  county;  John  L  Carter  and  August  Brosius,  London 
Grove  Grange,  Na  63,  of  Chester  county;  E.  M.  Tewksbury,  Pomona 
Granges  of  Columbia,  Union,  Perry,  Warren,  Berks  and  Tioga 
counties;  D.  B.  McWilliams,  Pomona  Grange  of  Juniata  county;  Peter 
Dumbald,  Milford  Grange;  Thos.  B.  Hunter,  Blair  County  Pomona 
Grange;  Alexander  Strittmatter,  Fanneifs  Alliance  of  Cambria 
county;  J.  G.  McSparran,  Fulton  Grange,  No.  66  of  Lancaster  county; 
S.  J.  Eckman,  Valley  Grange,  No.  52,  of  Columbia  county;  S.  R. 
Downing  and  Dr.  B.  H.  Warren,  Goshen  Grange,  No.  121,  of  Cliester 
county;  F.  P.  Saylor,  Somerset  County  Grange;  D.  H.  Watts  and  A. 
J.  Smith,  Clearfield  County  Agricultural  Society  and  P.  K.  Moore, 
Grange  No.  934. 

On  motion,  the  rei)ort  of  the  committe  was  adopted,  and  the 
members  and  delegates  admitted  to  seats  under  the  rules. 

On  motion  of  R  S.  Searle,  all  the  delegates  from  granges,  alliances 
and  other  organizations  present,  but  without  credentials,  were  given 
the  rights  of  delegates. 

On  motion  of  Dr.  John  P.  Edge,  the  following  was  adopted: 

'Hesolved,  That  the  Secretary  of  the  Board  be  instructed  to  apply 
to  the  Commissioners  of  Public  Buildings  and  Grounds,  at  Harris 
burg,  for  the  assignment  to  the  use  of  the  Board  of  Agriculture,  for 
all  the  volumes  of  the  Agriculture  of  Pennsylvania,  for  1893,  uncalled 
for  in  the  storage  rooms  of  the  Capital  Buildings." 

On  motion,  J.  F.  Cummings,  stenographer  of  the  Board,  read  an 
essay  on  '^Weeds  and  Weeding,"  which  elicited  discussion  from 
Messrs.  Lawson,  Cummings,  Eves,  Garretson  and  others. 

On  motion,  adjourned  until  2  p.  m. 
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Wednesday  Afternoon,  June  6,  ISOi. 

Board  called  to  order  at  2  p.  m.,  by  Hon.  R.  E.  Pattison,  in  the 
chair. 

Governor  Pattison  stated  that  the  bumnees  of  the  session  was  the 
discussion  of  the  resolution  of  Mr.  Sloan,  as  offered  at  the  annual 
meeting,  requesting  the  CJommittee  on  Le^slation  to  prepare  and  pre- 
sent a  draft  of  a  restrictive  act  to  take  the  place  of  the  present  law  pro- 
hibiting the  manufacture  and  sale  of  oleomargarine  in  the  State. 

After  discussion  by  Messrs,  Riddle,  PioUet,  Thomas,  Oritchfield, 
Lawson,  Tewksbury,  Sloan,  Secretary  and  others,  it  was,  on  motion 
of  Mr.  Piollet,  resolved  that  all  speeches  be  limited  to  ten  minutes 
each,  except  by  special  consent  of  the  Board,  and  that  no  person 
speak  a  second  time  until  all  had  an  opportunity  to  be  heard. 

It  was  resolved  that  the  roll  of  counties  be  called,  and  that,  as  each 
county  was  called,  the  member  of  the  Board  and  all  delegates  present 
from  the  county  should  respond,  subject  to  the  ten  minute  rule. 

After  a  partial  discussion,  it  was  resolved,  on  motion  of  Mr. 
Searle,  that  the  time  of  adjournment  be  extended  one  hour  in  order 
that  the  matter  might  be  disponed  of. 

The  hour  of  six  o'clock  having  arrived,  it  was  resolved,  on  motion 
of  Mr.  Piollet,  seconded  by  Mr.  Critchfield,  that  one  hour  of  the 
evening  session  be  devoted  to  the  final  discussion  of  the  question. 

On  motion,  adjourned  until  7.30  p.  m. 


Wednesday  Evening,  June  6,  1894. 

Board  called  to  order  at  7.30  p.  m.,  by  Governor  R^  E.  Pattison  in 
the  chair. 

Discussion  of  Mr.  Sloan's  motion  relative  to  a  restrictive  act  regu- 
lating the  sale  of  oleomargarine,  resumed  and  completed. 

On  motion,  the  roll  of  members  was  then  called,  when  the  vote 
showed  that  sixteen  members  were  in  favor  of  the  resolution,  and 
twenty-eight  opposed  to  it,  and  the  resolution  was  therefore  declared 
lost 

During  the  discussion  of  the  subject,  resolutions  opposing  any 
change  in  the  present  oleomargarine  law,  were  presiented  from 
the  following  organizations: 

Indiana  County  Pomona  Grange,  No.  12;  Perry  CJounty  Pomona 
Grange,  No.  47;  Montgomery  County  Pomona  Grange,  No.  8;  Wash- 
ington Grange,  No.  925,  of  Berks  county;  Pomona  Grange  of  Colum 
bia  and  Lower  Luzerne  counties;  Pomona  Grange,  No.  24,  of  Bedfond 
county;  Farmington  Grange,  No.  839,  of  Warren  county;  Pomona 
Grange,  No.  46,  of  Union  county;  Highland  (jrange,  No.  879;  Sprinj; 
Creek  Grange,  No.  236,  of  Erie  county;  Fidelity  Grange,  No.  1067,  of 
Westmoreland  county;  Bell  Point  Grange,  No.  806;  Solebury  Farm 
ers'  Club,  of  Bucks  county;  Horsham  Farmers'  Club  of  Montgomery 
county.  There  were  also  resolutions  presented  by  delegates  who 
failed  to  furnish  the  Secretary  with  a  copy  thereof. 

Dr.  J.  T.  Kothrock,  State  Forestry  Commissioner,  delivered  an  il- 
lustrated lecture  on  "Forestry,"  which  was  listened  to  by  an  »^p- 
preciativp  audience  filling  the  court  room. 

Cn  motion,  adjourned  until  9.30  a.  m.,  Thursday. 
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Thursday  Morning,  June  7, 1894. 

Board  called  to  order  at  9  a.  m.,  by  Governor  R  E.  Pattison  in  the 
chair. 

On  behalf  the  Ck)mmittee  on  Legislation,  Hon.  N.  B.  Critchfield 
presented  the  following  report: 

'The  Committee  on  Legislation  would  respectfully  submit  the  fol- 
lowing report: 

But  three  questions  were  submitted  to  your  committee  at  the  last 
meeting: 

1st.  The  following  resolution  was  adopted  and  referred :  '^Resolved, 
that  the  Committee  on  Legislation  be  instructed  to  revise  the  rules 
and  regulations  under  which  the  membership  of  this  Board  is 
based,  and  report  at  the  next  meeting  such  changes  in  the  said  laws 
or  rules  as  they  may  deem  necesary,  to  define  the  rights  of  member- 
ship.*' 

Your  committee  have  had  no  opportunity  of  coming  together  for  the 
purpose  of  considering  this  resolution  until  the  present  meeting 
convened,  and  as  the  subject  is  one  of  very  great  importance,  in- 
volving the  possibility  of  an  entire  change  of  the  basis  upon  which 
the  Board  is  organized,  we  do  not  feel  that  it  would  be  proper  to  at- 
tempt to  frame  a  final  report  without  having  more  time  for  con- 
sideration of  the  subject,  and  giving  the  members  of  the  Board  an 
opportunity  to  express  their  views  upon  it.  Upon  this  resolution, 
your  committee,  therefore,  reports  progress,  and  pending  their  final 
report,  request  that  members  of  the  Board  who  consider  that  either 
the  rules  of  the  Board  or  the  Act  of  Assembly  creating  the  body  should 
be  amended,  shall  write  to  the  chairman,  indicating  the  amendments, 
which,  in  their  judgment,  should  be  made. 

2d.  A  resolution  from  the  Guernsey  Cattle  Biieeders'  Asociation 
requesting  that  the  Board  should  present  an  act  to  the  L^slature 
providing  for  the  eradication  of  tuberculosis  among  cattle,  was  also 
referred  to  the  committee,  and  upon  this  subject  we  beg  leave  to  re- 
port that  such  a  bill  was  offered  in  the  Senate  by  the  Chairman  of 
your  committee  at  the  last  session  of  the  Legislature,  and  passed  the 
Senate  without  opposition,  but,  with  much  other  legislation,  was  not 
reached  on  final  passage  by  the  House,  and  therefore  did  not  become  a 
law,  although  it  met  with  no  opx)osition  in  either  house  of  the  General 
Assembly;  your  committee  would  recommend  that  the  same  bill  be 
presented  at  the  next  session  of  the  Legislature. 

8d.^  A  request  from  the  State  Horticultural  Association  that  the 
Board  of  Agriculture  include  in  its  next  general  approx>riation  bill 
an  item  for  the  benefit  of  the  said  association,  was  also  referred  t^^ 
your  committee. 

With  reference  to  this  we  report  that,  while  this  Board  is  in  full 
sympathy  with  the  State  Horticultural  Asociation  and  other  kindred 
associations  for  the  advancement  of  the  various  agricultural  interests 
of  the  Commonwealth,  we  do  not  believe  that  it  would  be  proper  to 
include  in  the  general  appropriation  for  which  we  ask,  items  not 
intended  to  be  expended  in  carrying  on  the  work  of  this  Board." 

On  motion,  the  report  of  the  committee  was  adopted  and  ordered 
placed  upon  the  minutes. 

Dr.  H.  P.  Armsby,  Director  of  the  State  Experiment  Station,  invited 
the  members  of  the  Board  to  pnrticipnte  in  the  commencement  cero 
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monies  at  the  State  College,  June  lOth  to  13th,  next,  and  on  motion, 
the  invitation  was  accepted. 

W.  H.  McCullough,  member  from  Allegheny,  read  an  essay  on 
"Heredity  in  Education,"  which  called  out  discussion  from  a  number 
of  members  and  others. 

S.  S.  Diehl,  member  from  Bedford,  read  an  essay  on  '^Education.'' 

Dr.  John  P.  Edge,  member  from  Chester^  read  an  essay  on  **The 
Sanitary  Effects  of  Forests." 

Augustus  Brosius,  of  London  Grove,  read  an  essay,  on  "The  Past, 
Present  and  Future  of  Agriculture." 

All  essays  called  out  discussion  from  those  i)resent.  , 

On  motion  the  chair  named  Meesrs.  Cooper,  Herr  and  Dr.  Edge 
as  a  committee  on  resolutions. 

On  motion,  adjourned  until  1.30  p.  m. 


Thursday  Afternoon,  June  7,  1894. 

Board  called  to  oi*der  at  2  p.  m.,  by  Governor  R  E.  Pattison  in  the 
chair. 

On  motion  of  the  Secretary,  questions  from  the  question  box  were 
answered  by  Messrs.  Kistler,  Cooper^  Cummings,  Jaekel  and  others. 

Calvin  Cooper,  member  f nom  Lancaster,  read  an  essay  "The  Stepti- 
cal  Farmer." 

John  I.  Carter,  of  Chester  county,  read  an  essay  on  *Tarming  for  a 
Purpose." 

D.  H.  Patterson,  member  from  Fulton,  read  an  essay  on  '^The  Future 
Farmer." 

The  subject  matter  of  the  essays  called  out  discussion  from  Messrs. 
Kistler,  Garretson,  Cooper,  Cummings,  Eves,  McKee,  Riddle,  McCul- 
lough and  others. 

The  committee  on  resolutions  reported  as  follows: 

^'Whereas,  The  State  Board  of  Agriculture  now  in  session,  having 
been  the  recipients  of  the  kindest  courtesy  and  most  generous  wel- 
come by  the  people  of  this  borough  and  county,  we  feel  it  a  duty  to 
express  our  appreciation  and  heartfelt  gratitude  for  the  cordial  recep- 
tion and  the  untiring  attention  extended  to  us  during  our  stay  among 
your  people. 

Therefore,  Resolved,  That  we,  the  members  of  the  State  Board  of 
Agriculture,  unanimously  extend  to  the  citizens  of  Somerset  and  its 
vicinity,  our  hearty  thanks: 

To  the  committee  of  arrangements,  for  the  very  handsome  reception 
given  us  on  our  arrival  in  your  mountain  town,  where  the  pure  air 
of  this  high  altitude  seems  to  have  inspired  your  people  to  give  us  a 
royal  welcome: 

To.  General  W.  H.  Koontz,  for  his  very  eloquent  and  masterly  ad- 
dress of  welcome  at  the  opening  of  the  session : 

To  the  Court  officers  and  the  Judges  of  the  Court  who  considerately 
yielded  the  Court  Room  for  our  use,  that  the  good  liffht,  excellent 
acoustics  and  ample  accommodations  would  (»xpi*dite  our  delibera- 
tions: 
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To  Mr.  W.  H.  Rui>pel  and  his  orchestra  for  their  excellent  music 
80  eloquently  rendered  at  the  evening  session : 

To  the  Hon.  N.  B.  Oritchfield,  the  resident  member  of  the  Board, 
for  his  untiring  energy  in  looking  after  our  comfort  while  here: 

And  to  the  citizens  of  the  borough  and  neighborhood,  and  especially 
to  the  ladies,  for  their  kind  presence  and  encouraging  interest  in  our 
proceedings." 

Signed,  C.  Cooper,  J.  A.  Herr  and  Dr.  J.  P.  Edge,  Committee. 

Report  of  Committee  on  Resolutions  unanimously  adopted,  and 
")rdered  incorporated  in  the  minutes. 

On  motion,  adjonmed  to  meet  at  the  State  College,  in  October,  at  the 
call  of  the  Advisory  Committee. 


AUTUMN  MEETING. 


Held  at  State  College,  Penn'a,  October  17th  and  18th,  1894. 


Boand  called  to  order  at  9  a.  m.,  October  17th,  by  Hon.  R.  E.  Patti- 
K)n  in  the  chair. 

Present:  Hon.  R  E.  Pattison  and  Messrs.  Atherton,  Downing,  Powell, 
M-cCuUough,  Lawson,  Didil,  Jaekel,  Reeder,  Riddle,  Thomas,  Woodwand, 
Dr.  Edge,  Shanafelt,  Read,  Herr  Eves,  Gates,  Hiester,  Wales,  Shook, 
Patterson,  Herrington,  Seanor  Rodgers,  Sisson,  Johnston,  Barnes, 
Fague,  McKee,  Naginey,  Bisbing,  Sexton,  Qapp,  McClure,  Hoffa, 
Kistler,  Tool,  Huckell,  Searle,  Gundy,  Phipps,  McDowell,  Underwood, 
Sloan,  White,  Fairchilds,  Stout  and  Secretary. 

The  chair  named  Messrs.  Herr,  Downing  and  Sexton  a  committee  to 
receive  the  credentials,  and  report  thereon  to  the  meeting. 

General  James  A.  Beaver,  on  behalf  of  the  Trustees  of  the  Sta^te 
College,  welcomed  the  Board. 

Dr.  G.  W.  Atherton,  President  of  the  State  College,  on  behalf  of  the 
College  and  Faculty,  also  welcomed  the  Board. 

Colonel  J.  A.  Woodward,  on  behalf  of  the  Centre  County  Agricultu- 
ral Society,  delivered  an  address  of  welcome,  all  of  which  were  replied 
to  on  behalf  of  the  Board,  by  Hon.  R^  E.  Pattison,  Governor  and 
President  of  the  Board. 

The  committee  on  credentials,  through  Mr.  Herr,  chairman,  reported 
that  they  found  that  the  McKean  County  Agricultural  Society  had 
elected  A.  P.  White  as  a  member  of  the  Board  for  a  term  of  three 
years;  that  the  Cameron  County  Agricultural  Society  had  elected  E. 
N.  Fairchilds  as  a  member  for  the  same  term,  and  that  the  Schuylkill 
County  Agricultural  Society  had  elected  W.  H.  Stout  for  a  term  of  one 
year;  the  committee  recommended  that  all  should  be  received  as 
members  for  the  legal  term  of  three  years. 

The  committee  further  reported  that  the  following  delegates  were 
present  as  the  representatives  of  their  respective  organizations,  with 
proper  credentials. 

Mrs.  E.  S.  Starr,  Pennsylvania  Horticultural  Society;  W.  C.  Patter- 
ja^n  and  D.  S.  Fields,  Big  Cove  Agricultural  Society  of  Fulton  county; 
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W.  H.  Dornblasser,  Clinton  Comity  Agricultural  Society;  D.  H.  Watts, 
W.  B.  Stephenson  and  C.  Mitchell,  Agricultural  Society  of  Clearfield 
county;  W.  H.  Howard,  Cameron  County  Alliance,  No.  359;  D.  W. 
Cooper,  Grange  No.  194,  Lackawanna  county. 

The  committee  also  reported  that  they  were  informed  that  numer- 
ous other  delegates,  not  having  credentials,  were  present  for  the 
purpose  of  representing  their  respective  organizations  in  the  discus- 
sion of  any  topics  which  might  come  before  the  meeting. 

On  motion,  the  report  of  the  committee  was  adopted,  and  Messrs. 
White,  Faipchilds  and  Stout  declared  members  of  the  Board  for  the 
term  of  three  years,  commencing  January,  1894. 

On  motion  of  Mr.  Gundy,  seconded  by  Mr.  Herr,  it  was  decided  to 
admit  all  delegates  present,  even  though  without  credentials,  to  a 
representation. 

The  chair  named  Messrs.  Cooper,  Barnes,  and  Dr.  Edge  to  prepare 
and  submit  to  the  Board  proper  resolutions  relating  to  the  deatli  of 
Captain  F.  M.  McKeehan,  late  member  from  Perry,  and  Israel 
Garretsoin,  late  member  from  Adams. 

Dr.  N.  C.  Schaeffer,  Superintendent  of  Public  Instruction,  delivered 
an  address  on  "The  Pennsylvania  State  College  and  its  Relation  to  the 
Public  Schools  of  the  State." 

Calvin  Cooper,  member  from  Lancaster,  read  an  essay  on  "Catch 
Cnops,"  which  elicited  discussion  from  members  and  delegatea 

On  motion,  adjourned  until  1.30  p.  m. 


Wednesday  Afternoon,  October  17,  1894. 

Board  called  to  order  at  1.30  p.  m.,  by  Hon.  R.  E.  Pattisom  in  tiie 
chair. 

Dr.  H.  P.  Armsby,  Director  of  the  Experiment  Station,  explained 
the  work  of  the  College  and  Station,  and  answered  numerous  in- 
quiries relating  to  both  institutions,  and  announced  that  cadets  and 
guides  were  in  readiness  to  escort  the  Board  delegates  over  the 
College  and  Station  Buildings,  and  the  College  and  Station  farms  and 
experimental  grounds. 

On  motion,  adjourned  for  an  inspection  of  the  College,  Station  and 
farms,  to  meet  at  7.30  p.  m. 


Wednesday  Evening,  October  17,  1894. 

Board  called  to  order  at  7.30  p.  m.,  by  Hon.  R.  E.  Paittison  in  the 
chair. 

Dr.  G.  W.  Atherton,  President  of  the  Pennsylvania  State  College, 
delivered  an  address  in  r^»lation  to  "A  System  of  Public  Education  for 
Pennsylvania.'' 

Adjourned  to  meet  at  9  a.  m.,  Thureday,  October  18,  1894. 

2-7-94 
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'Oiuiwiay  Morning,  October  18,  1894. 

Board  called  to  order  at  9  a.  m.,  by  Hon.  R.  E.  PattJ^n  In  the 
chair. 

Committee  on  resolutions  relating  to  the  death  of  Captain  F.  M. 
McKeehan  and  Israel  Garretson,  through  Mr.  Cooi)er,  chairman,  re- 
ported as  follows: 

^Whereas,  This  Board  having  lost  by  death,  two  of  its  highly  es- 
teemed members,  F.  M.  McKeehan,  late  member  from  Perry  county, 
and  Israel  Garretson,  late  member  from  Adams  county,  it  becomes  our 
duty  to  express  our  sorrowing  regrets: 

Therefore,  Resolved,  That  in  the  death  of  F.  M.  McKeehan,  which 
occurred  March  25,  1894,  the  Board  has  lost  an  intelligent  and  sin- 
cere member^  who,  by  his  character  as  a  modest  man  and  earnest  in 
the  work  of  the  Board,  had  won  the  I'espect  and  esteem  of  its 
members. 

Resolved,  further.  That  in  the  death  of  Israel  Garretson,  on  the 
13th  day  of  October,  1894,  the  Board  has  lost  a  valuable  member,  who, 
during  his  long  connection  with  this  body,  by  his  faithful  and  consci- 
entiotis  serviees  in  the  furtherance  of  its  best  interests,  had  endeared 
himself  in  the  hearts  of  the  members  with  whom  he  had  associated, 
and  in  his  absence,  his  surviving  associates  should  cherish  his 
memory. 

Resolved  further.  That  we,  as  members  of  the  Board,  condole  with 
the  families  of  the  deceased,  and  extend  to  them  our  sincere  sympathy 
in  their  bereavement,  and  request  that  these  resolutions  be  recorded 
on  the  minutes  of  this  meeting,  and  that  a  copy  be  sent  to  the  re- 
spective families. 

C.  COOPER, 
(Signed.)  J.  P.  BARNES, 

J.  P.  EDGE, 

Committee." 

The  resolutions  were  unanimously  adopted  by  a  rising  vote. 

D.  Z.  Shook,  member  from  Franklin,  read  an  essay  on  "The  Relation 
of  Landlord  and  Tenant,"  the  subject  matter  of  which  was  discussed 
by  Messrs.  Cooper,  Woodward,  Eves,  McKee,  Sexton,  Johnston,  Kistler 
and  Secretary. 

W.  H.  H.  Riddle,  member  from  Butler,  read  an  essay  on  "I>elusions," 
which  was  discussed  by  Hon.  R.  E.  Pattison  and  Messrs.  Seanor,  Law- 
son,  Howard,  Fairdhilds,  White,  Eves,  Woodward  and  others. 

Hon.  G.  W.  Hood,  of  Indiana,  read  an  essay  on  '*What  a  Farm  Deed 
Includes,"  and  answeriid  numerous  inquiries  from  Messrs.  Searle, 
Read,  Reeder,  Lawson,  Powell,  Underwood,  Dr.  Edge,  Jaekel,  Shana- 
felt,  Patterson,  Herrington,  Fague,  Hoffa,  Huckell  and  others. 

J.  L.  Stone,  Waverly,  Pa,,  delivered  an  address  on  "The  Bi'eeding 
of  Dairy  Cows,"  when,  on  motion,  adjourned  until  1.30  p.  ra. 


Thursday  Afternoon,  October  18,  1894. 
Board  called  to  order  at  1.30  p.  m.,  by  Hon.  R.  E.  Pattison  in  the 
chair. 
The  Secretary  annoueed  that  a  special  train  would  leave  the  col- 
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l^e  at  4  p.  m.  for  Bellefonte  and  Tyrone,  making  connections  for  all 
points  east  and  west,  when  it  was  resolved  that  the  Board  should  ad 
joum  promptly  at  4  p.  m. 

Hon.  A.  G.  8eyfert,  of  East  Earl,  Lancaster  county,  read  an  essay 
on  "Useful  Education." 

Prof.  John  Hamilton,  State  College,  Pa-,  read  an  essay  on  "The  Suc- 
cessful Farmer  a  Specialist" 

Hon.  George  T.  Powell,  of  New  York,  delivered  an  address  on  "The 
Causes  of  Agricultural  Depression,  and  Some  of  the  Remedies." 

Mr.  Cooper,  of  Lancaster,  offered  the  following  resolutions,  which 
were  adopted  by  acclamation: 

^^Whereas,  This  being  the  last  meeting  of  the  Board  of  Agriculturt^ 
at  which  His  Excellency,  GU)vemor  Pattison,  will,  by  reason  of  his  of- 
fice as  GU)vemor  of  the  Commonwealth,  preside,  it  is  but  fitting  that 
this  Board  shall  express  some  sentiment  of  their  appreciation  for  the 
uniform  courtesy  with  which  he,  as  our  presiding  officer,  has  so  pa- 
tiently and  faithfully  filled  the  position ;  therefore, 

Resolved,  That  the  members  of  the  Board  of  Agriculture  now  as- 
sembled at  the  State  College,  at  the  last  session  for  the  year  1894,  do 
hereby  extend  to  Governor  Pattison  our  sincere  gratitude  for  his  pa- 
tient and  untiring  interest  in  the  proceedings,  and  our  great  regret 
that  the  time  is  so  near  when  our  associations  shaU  be  severed-" 

Mr.  Gundy,  of  Union,  offered  the  following,  which  was  unanimously 
adopted: 

^^Whereas,  The  State  Board  of  Agriculture  and  the  delegates  and 
visitors  have,  during  their  visit,  been  so  kindly  treated,  so  hospitably 
entertained  and  have  had  so  much  attention  paid  to  them  to  enable 
them  to  examine  the  college  and  Experiment  Station,  and  to  get  to 
and  from  our  place  of  meeting;  therefore, 

*^Resolved,  That  the  members  of  the  Board,  delegates  and  visitors, 
hereby  express  to  Drs.  Atherton  and  Armsby,  and  to  the  officers  of 
the  college  and  the  manager  of  the  college  farm,  our  high  apprecia- 
tion of  their  kindness  and  attention,  assuring  them  that  we  go  away 
with  a  still  higher  appreciation  of  the  educational  work  they  arc 
doing  for  the  young  men  and  women  of  our  State,  as  well  as  for  the 
entire  farming  community  of  the  State,  the  nation  and  the  world." 

On  motion  adjourned,  to  meet  at  Harrisburg,  Pa.,  on  the  fonrtli 
Wednesday  in  January,  1895. 
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EXTRACTS  FROM  THE  ANNUAL  REPORT  OF  THE 

SECRETARY. 


WORK  OF  THE  BOARD. 


The  post  year  has  been  one  of  unusually  increased  work  on  the  part 
of  the  members  and  Secretary  of  the  Board.  The  institutes,  which 
have  increased  from  fifteen  or  twenty  to  one  hundred  and  thirty-nine, 
have  necessarily  added  greatly  to  the  duties  of  all  of  the  members, 
and  at  the  same  time  added  materially  to  the  office  work.  Those  not 
acquainted  with  the  work  necessary  to  organize  and  carry  out  even 
one  local  institute,  would  be  surprised  at  the  extent  of  the  correspond- 
ence, and  the  amount  of  time  devoted  to  it  by  a  c<mscientious  mem- 
ber of  the  Board. 

It  is  perfectly  safe  to  assert  that  the  addition  of  the  institutes  to 
the  duties  of  the  members  and  Secretary  has  more  than  doubled  the 
amount  of  office  work,  and  as  there  has  been  but  a  very  slight  in- 
crease in  the  amount  of  the  annual  appropriation  (f  1,500),  for  office  ex- 
penses, it  has  become  evident  that,  in  order  to  relieve  the  Secretary 
and  permit  him  to  devote  more  of  his  time  and  attention  to  other  mat- 
ters, additional  office  assistance  must  be  procured,  and  this  is  only 
obtainable  by  an  increase  in  the  annual  appnopriation.  The  contin- 
gent fund  of  the  Board  of  Agriculture  is  the  lowest,  in  proportion  to 
its  membership  and  duties,  of  any  in  the  State  government,  while  the 
interest  represented  by  it  is  the  largest  and  most  extended  of  any  in 
the  State. 

The  annual  appropriation  of  fifteen  hundred  dollars  for.  office  ex- 
penses must  cover  the  items  of  clerical  help,  postage,  express  charges, 
messenger  and  sundry  other  items,  many  of  which  are  directly  charg- 
able  to  the  increased  duties  which  the  Legislature  has,  from  time  to 
time,  placed  upon  the  Board.  The  rule  has  been  that  after  the  most 
economical  expenditures  for  postage,  express  charges  and  other  neces- 
sary office  expenses,  to  devote  the  small  balance  to  the  employment 
of  an  office  assistant,  but,  even  with  the  greatest  possible  care  in  ex- 
penditures, the  amount  left  for  this  purjKyse  has  been  entirely  inade- 
quate, and  the  Secretary  has  been  compelled  to  give  his  attention  to 
minor  matters  of  routine  work  in  the  office  when  matters  of  very 
much  greater  importance  were  demanding  attention  elsewhere.  Pnom 
this  cause  it  has  been  impossible  for  the  Secretary  to  give  the  atten- 
tion to  contagious  diseases  of  live  stock  which  the  nature  of  the  work 
requires,  and  as  a  consequence  he  has  been  comx>elled  to  employ  more 
veterinary  assistance  than  usual,  and  thus  make  increased  drafts 
upon  the  small  fund  appropriated  for  that  purpose. 

These  and  other  reasons  which  will  be  apparent  to  every  member 
of  the  Board,  make  it  evident  that  the  time  has  come  when  it  is  abso- 
lutely necessary  that  the  Board  sbnnli^  have  an  Inoreasod  appropria- 
tion for  office  expenses,  and  that  if  this  increase  cannot  be  obtained 
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by  an  increase  in  this  specific  appropriation,  it  aiiould  be  obtained 
from  some  one  or;  the  other  of  the  specific  funds  at  the  disposal  of  the 
Board. 

The  rapid  and  great  increase  in  the  consumption  of  commercial  fer- 
tilizers and  the  desire  of  the  manufacturers  of  this  class  of  goods  to 
meet  it,  has  greatly  increased  the  work  of  obtaining  samples  for  an- 
alyses under  the  provisions  of  the  Act  of  June  28,  1879,  and  the  same 
conditions  have  also  increased  the  labor  of  recording  and  publishing 
the  results  of  analyses  made  under  the  provisions  of  the  same  act. 

During  the  year  ending  August  1,  1894,  the  agents  of  the  Board 
selected  very  nearly  twenty-five  hundred  samples  of  fertilizers;  when 
this  work  is  contrasted  with  that  of  the  year  1880,  when  about  six 
hundred  and  fifty  samples  were  selected,  the  increased  magnitude 
of  the  work  is  apparent  In  fact,  it  is  safe  to  estimate  that  the  work 
of  the  selection  of  samples,  recording  and  publishing  results  and  at- 
tending to  correspondence  directly  incident  to  this  work  constitutes 
fully  one-half  of  the  office  work  of  the  Board. 

It  was  evidently  the  intention  of  the  Legislature  that  the  Act  of 
June  28,  1879,  should  be  entirely  self-supporting,  and  that  it  should 
cause  no  draft  upon  the  State  treasury  for  any  portion  of  its  work 
or  enforcement.  In  view  of  these  two  points,  I  consider  it  but  just 
that  the  Act  of  June  28,  1879,  should  be  so  modified  by  amendment, 
that  all  expenses  fairly  chargeable  to  the  work  of  fertilizer  control 
and  analyses  should  be  charged  to  the  special  fund  created  by  the  act, 
and  thus  relieve  the  appropriation  for  office  expenses  from  this  ex- 
tensive draft,  which,  as  is  evident  from  the  construction  of  the  fertilizer 
law,  the  Legislature  did  not  intend  should  be  thus  chargeable. 

The  passage  by  the  Legislature  of  the  Act  of  May  9, 1889  (to  prevent 
the  spread  of  contagious  diseases  among  domestic  animals),  greatly 
added  to  the  office  work  of  the  Board,  and  imposed  new  and  increased 
duties  upon  its  Secretary.  This  work,  like  all  imposed  upon  the 
Board,  has  greatly  increased,  and  bears  about  the  proportion  to  former 
years  as  does  the  work  of  fertilizer  analyses.  This  fund  was  also  evi- 
dently intended  by  the  Leiyislature  to  be  self-supporting,  and  to  be 
carried  out  by  the  appropriations  made,  but  the  amount  of  one  thou- 
sand dollars  per  annum  is  entirely  inadequate  for  the  purposes  of  the 
aet.  This  amount  would  abont  meet  the  necessary  expenses  for  vet- 
erinary assistants  when  glander  only  was  taken  into  consideration, 
and  when  glandered  horses  were  the  only  animals  to  which  the  pro- 
visions of  the  act  were  extended. 

Since  tuberculosis  in  cattle  has  been  added  to  the  list  of  diseases 
embraced  by  the  act,  the  annual  appropriation  of  one  thousand  dol- 
lars has  proven  to  be  insufficient  for  the  first  five  months  of  the  year, 
leaving  the  Board  during  seven  months  of  the  year  entirely  without 
means  of  defense  in  case  of  the  outbreak  of  any  contagious  disease 
among  live  stock,  and  also  utterly  unable  to  carry  out  the  provisions 
of  the  law  in  reference  to  disease  and  outbreaks  now  included  in  the 
work.  The  inference  is  that  'When  it  imposed  duties  upon  the  Board, 
the  Legislature  intended  to  afford  the  means  to  carry  out  these  duties 
by  appropriations  sufficient,  but  this  has  not  been  done,  and  the  Board 
finds  itself,  before  the  middle  of  the  fiscal  year,  unable  to  carry  out 
the  plain  provisions  of  the  law  for  the  want  of  funds. 

During  the  past  year  the  Secretary  has  been  compelled  to  call  upon 
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members  of  the  Board  for  assistance  in  the  work  of  Investigating  and 
suppressing  outbreaks  of  contagious  disease  in  their  respective  coun- 
ties. In  this  manner  Messrs.  Herr,  Cooper,  Hutchinson,  Gundy, 
Oritchfield  and  Garretson  have  given  the  Secretary  efficient  assist- 
ance, but  when  it  is  remembered  that  members  of  the  Board  served 
without  compensation  of  any  kind,  this  addition  of  duties  appears  to 
be  a  grave  imposition,  to  which  the  Secretary  has  been  forced  by  cir- 
cumstances entirely  beyond  his  control. 

The  additional  duty  of  holding  local  or  farmers'  institutes, 
which  the  Legislature  has  placed  directly  upon  the  members 
of  the  Board,  has  also  greatly  added  to  the  labors  of  the  position,  and 
carries  with  it  no  compensation  of  any  kind.  This  of  it»elf  is  an 
additional  argument  in  favor  of  an  increase  in  the  appropriation  for 
office  expenses,  which  will  enable  the  Secretary  to  obtain  adequate 
office  assistance  which  will  release  him  for  increased  duties  in  arrancr- 
Ing  for  and  holding  farmers'  institutes.  An  assistant  who  could 
readily  take  up  nine-tenths  of  the  routine  work  of  the  office  would  re- 
lease the  Secretary  for  duty  in  work  connected  with  contagious  dis- 
eases of  live  stock  and  holding  institutes,  which  would  also  relieve  the 
members  of  the  Board  in  a  corresponding  degree,  and  enable  the 
Board  to  give  more  prompt  attention  which,  in  the  case  of  contagious 
disease  of  live  stock,  is  so  essential  and  important,  for  by  the  time 
that  the  resident  member  of  the  Board  has  been  notified,  an  outbreak 
of  glanders,  anthrax  or  other  contagious  disease  may  have  made  such 
progress  as  will  greatly  increase  the  exp€mse  of  their  suppref*sloii. 

The  total  amount  of  liie  annual  appropriation  for  the  work  of  the 
board  is  |16,500.00,  of  which  f9,500.00  is  exclusively  for  the  expenses 
of  farmers'  institutes;  the  annual  appropriation  for  members  expenses 
is  $2,000.00,  which,  as  our  membership  is  now  constituted,  is  but 
$27.49  cents  per  member;  this  is  an  amount  very  much  b^low  the 
average  appropriated  during  the  earlier  history  of  the  Board,  when  it 
sometimes  reached  an  amount  of  over  $45.00  per  member,  the  dp- 
crease  being  lai^ely  due,  in  the  face  of  increased  annual  appropria- 
tions, to  the  rapid  increase  in  the  membership  of  the  Board. 

It  may  be  reported  that  the  past  year  has  been  one  of  unusual 
activity  in  the  work  of  the  Board,  and  that  in  all  departments  there 
has  been  an  increase  in  the  amount  of  work  and  attention  required, 
and  it  is  equally  evident  that  the  work  required,  as  outlined  by  vari- 
ous acts  of  assembly,  has  been  curtailed  and  weakened  by  tihe  faet 
that  an  insufficient  amount  of  funds  has  been  at  our  disposal. 


MEMBERSHIP  TN  THE  BOARD. 


At  the  initial  meeting  of  the  Board  of  Agriculture,  held  at  Harris- 
burg,  February  1,  1877,  thirteen  counties  were  represented  by  proj)- 
erly  accredited  delegates.  The  prow*nt  roll  show?*  n  m^*niber«ihip  of 
sevpntv,  distributed  as  follows: 
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Ex-Officio  members,  6 

Members  appointed  by  the  Governor, 3 

Members  elected  by  county  agricultural  societies, ...  61 

70 


In  many  of  the  counties  of  the  State,  the  election  of  a  member  of 
the  Board  of  Agriculture  creates  more  interest  than  that  of  any  other 
officer  of  the  agricultural  society,  and  the  closeness  of  the  contest  in 
some  counties  e\idences  the  attention  given  to  the  position. 

Members  from  county  agricultural  societies  are  elected  under  the 
following  provisions  of  Section  1,  of  the  Act  of  May  8, 1876: 

"The  Grovemor  of  the  Commonwealth,  the  Secretary  of  Internal 
Affairs,  the  Superintendent  of  Public  Instniction,  the  Auditor  Gen- 
eral, the  president  of  the  Pennsylvania  State  College,  and  one  person 
appointed  from  or  by  each  agricultural  society  in  the  State,  entitled 
under  existing  laws,  to  receive  an  annual  bounty  from  the  county, 
and  three  other  persons  appointed  by  the  Goveraor  with  the  consent 
of  the  Senate,  shall  constitute  the  State  Board  of  Agriculture." 

The  Act  of  June  2,  1893,  provides,  "That  the  Secretary  of  the  State 
Board  of  Agriculture  shall  be  ex-officio  a  member  of  the  Board  of  Ag- 
riculture and  of  the  board  of  trustees  of  the  Pennsylvania  State  Col- 
lege." 

During  the  legislative  session  of  1893,  the  following  bill  was  intro- 
duced, but  failed  to  become  a  law  from  the  fact  that  it,  with  a  large 
amount  of  other  unfinished  business,  was  left  upon  the  calendar  of 
the  House  of  Representatives: 


AN  ACT 

To  amend  an  act  to  establish  a  State  Board  of  Agriculture^  approved  May 
eighth^  one  thousand,  eight  hundred  and  seventy -six. 

Section  1.  Be  it  enacted,  &c..  That  section  one  of  an  act  to  estab- 
lish a  State  Board  of  Agriculture,  approved  the  eighth  day  of  May, 
one  thousand  eight  hundred  and  seventy-six,  which  reads  as  follows: 

"That  the  Crovemor  of  the  Commonwealth,  the  Secretary  of  Inter- 
nal Affairs,  the  Superintendent  of  Public  Instruction,  the  Auditor 
General,  the  president  of  the  State  College,  and  one  person  appointed 
from  or  by  each  agricultural  society  in  the  State,  entitled  under  exist- 
ing laws  to  receive  an  annual  bounty  from  the  county,  and  three  other 
persons  appointed  by  the  Governor  with  the  consent  of  the  Senate, 
shall  constitute  the  State  Board  of  Agriculture,"  be  and  is  hereby 
amended  so  that  the  said  section  one  shall  read  as  follows,  namely: 

That  the  Governor  of  the  Commonwealth,  the  Secretary  of  Internal 
Affairs,  the  Superintendent  of  Public  Instmction,  the  Auditor  Gen- 
eral, the  president  of  the  State  College,  the  Secretary  of  the  State 
Board  of  Agriculture,  and  three  other  persons  appointed  by  the  Gover- 
nor of  the  Commonwealth  with  the  consent  of  the  Senate,  one  person 
elected  by  each  county  agricultural  convention  in  the  State,  notice  of 
said  convention  to  be  given  by  the  Secretary  of  the  State  Board  of 
B 
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Agriculture  in  at  least  cme  county  paper  two  weeks  before  the  date 
kerein  designated,  and  which,  convention  shall  be  composed  of  duly 
qualified  delegates  or  representatives  from  agricultursd  or  horticul- 
tural societies,  farmers'  clubs,  granges  of  the  patrons  of  husbandry, 
aUiances  and  other  agricultural  organizations  having  a  bona-fide 
membership  of  ten  or  more  persons.  Provided,  That  where  any  so- 
ciety, grange,  alliance  or  association  shall  have  a  membership  of  not 
less  than  ten  nop  more  than  thirty-three  persons,  they  shall  be  enti- 
tled to  one  delegate  or  representative,  and  for  every  additional  thirty- 
three  members  of  such  society,  grange,  alliance  or  association,  it  shall 
be  entitled  to  one  additional  representative,  and  said  delegates  shall 
annually  meet  at  ten  of  clock  a.  m.  on  the  first  Tuesday  in  December 
at  their  respective  county  seats  and  elect  said  member,  who  shall 
constitute  the  said  Board  of  Agriculture.  Provided,  That  to  entitle 
any  society  or  organization  to  representation  in  said  convention,  the 
credentials  of  its  delegates  shall  bear  the  certificate  of  ita  presidimg 
officer  and  secretary,  which  shall  set  forth  the  number  of  members  of 
such  society  or  organization,  and  that  such  society  or  organization 
was  organized  at  least  one  year  prior  to  the  assembling  of  the  con- 
vention, which  certificate  shall  be  verified  by  the  oath  or  affirmation 
of  said  presiding  officer  or  secretary.  Provided  further.  That  the  sec- 
retaries of  the  societies  or  organizations  represented  in  said  conven- 
tion shall  forward  a  duplicate  of  said  certificate  to  the  Secretary  of 
the  State  Board  of  Agriculture,  to  be  filed  in  his  office." 

This  act,  if  again  presented,  should  be  amended  so  that  the  average 
attendance  at  meetings  of  the  organization  electing  should  constitute 
the  gauge  by  which  the  numben  of  delegates  which  any  organization 
is  entitled  to,  should  be  fixed,  as  it  is  manifestly  unjust  to  permit  an 
organization  having  a  large  number  of  members  upon  its  roll,  but 
which  holds  meetings  which  are  attended  by  but  a  small  proi)ortion 
of  its  membership,  to  elect  as  many  delegates  as  another  organization 
with  an  equal  number  of  members  ui)on  its  poU,  but  holding  meetings 
of  a  lai^er  proportion  of  members. 

Organizations  might  be  instanced  having  a  large  membersiiip,  the 
meetings  of  which  are  practically  under  the  control  of  a  board  of  man- 
agers who  thus  control  the  vote  of  the  organization,  while  but  a  very 
small  percentage  of  the  members  on  the  roll  ever  attend  the  meetings 
for  business. 

Any  such  plans  for  the  election  of  members  of  the  Board  should  se- 
cure a  representation  of  delegates  at  the  proposed  convention  which 
shall  bear  some  proportion  to  the  number  of  its  members  who  take  an 
interest  in  its  meetings,  and  such  representation  should,  therefore, 
be  based  upon  the  average  attedance  at  the  meetings,  and  not  upon 
the  membership  as  shown  by  the  roll  of  the  organization. 
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FABMERS'  INSTITUTES. 


For  purposes  of  comparison,  it  is  perhaps  unfortunate  that  the 
general  year  of  the  Board  ends  the  "fourth  Wednesday  of  January  of 
eaeh  year/*  while  its  fiscal  or  appix>priation  year  ends  May  31st;  this 
conflict  of  dales  prevents  the  annual  report  from  covering  the  whole 
of  the  year  for  which  it  is  issued,  and  a  report  relating  to  institutes 
must  necessarily  ivfer  to  the  year  ending  May  31st  of  the  year  for 
which  it  is  issued. 

During  the  year  ending  May  31,  181)4,  the  Board  lield  one  hundred 
and  thirty-nine  local  or  farmers'  institutes;  nearly  every  county  of  the 
State  made  application  for  its  proportion  of  the  institute  fund,  and 
since  that  date  and  for  the  year  commencing  June  1,  1894,  such  coun- 
ties as  did  not  make  application  the  preceding  year  have  filed  their 
applications,  and  tlie  advisory  committee  has  granted  all  applications 
thus  made. 

During  the  year  ending  May  31,  1891,  the  fund  was  divided  among 
the  counties  of  the  State  by  a  grant  of  $75.00  to  each  an[d  every  county 
and  a  further  apropriation  of  two  cents  for  each  farm  in  the  county  as 
shown  by  the  census  of  181)0.  This  fund  is  placed  under  the  charge 
of  the  member  of  the  Board  from  the  county,  and  he  is  held  strictly 
accountable  for  its  expenditure  under  rules  laid  down  by  the  Board 
and  its  advisory  committee. 

In  counties  not  represented  in  the  Board,  applications  were  received 
from  individuals  either  known  to  members  of  the  Board  or  who  fur- 
nished proper  credentials  showing  their  resixmsibility  and  identifica- 
tion with  the  agricultural  interests  of  their  county,  and  the  commit- 
tee gave  the  county  quota  to  them,  subject  to  the  same  rules  and  pro- 
visions as  if  they  had  been  members  of  the  Board. 

During  the  past  year  thi-ee  counties  which  thus  held  institutes  have 
elected  members  of  the  Board,  and  their  institute  fund  will  hereafter 
be  placed  under  the  care  of  their  pi^perly  delegated  representatives. 
One  or  two  of  the  counties  not  already  i-epresented  have  taken  the 
initiatory  stei>s  for  repre^ent^ation,  and  the  time  is  evidently  not  far 
distant  when  every  county  in  the  State  will  be  properly  represented. 

The  fact  that  the  institute  fund  of  each  county  was  given  to  tlu» 
member  from  the  county  causes  a  variation  in  the  numbers  of  insti- 
tutes held.  In  some  counties  the  members  decided  that  one  or  two 
institutes,  attended  by  assistants  from  a  distance,  would  best  answer 
the  requirements  of  his  constituents;  in  other  counties  the  member 
decided  that  the  best  interc^sts  of  their  districts  would  be  best  served 
by  a  number  of  institutes  held  mainly  with  local  talent.  In  other 
cases  the  county  representative  entered  into  an  arrangement  witli 
members  fi'om  adjoining  counties  by  which  non-resident  institute 
workers  could  be  Si^cuivd  at  gi'eatly  reduced  expens<*s  to  all  concerned. 

The  following  t^ible  shows  the  number  of  institutes  held  in  each 
county,  and  the  reader  is  referred  to  the  prox>er  list  in  tabulated  form 
in  another  portion  of  this  report  for  full  information  as  to  dates  and 
places  of  holding  the  institutes: 
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lancaater,    7 

Qhester,   6 

Mercer,    4 

SusquetLaniia, 4 

Westmoreland,    4 

York,    4 

Armstrong,  3 

Bradford,    3 

Centre,   3 

Clajion,    3 

Clearfield,    3 

Crawford, 3 

Erie 3 

Pajecte, 3 

Greime,    3 

Indiana, 3 

Jefferson,    3 

Lackawanna,    3 

Northumberland,   3 

The  counties  of  Adams,  Allegheny,  Berks,  Bucks,  Bntler,  Carbon, 
Clinton,  Columbia,  Cumberland,  Danphin,  Fulton,  Huntingdon,  Juni- 
ata, Lawrence,  Luzerne,  Monroe,  Montgomery,  Montour,  Northamp- 
ton, Perry,  Schuylkill,  Snyder,  Tioga,  Venango,  and  Wayne,  each  held 
two  institutes,  and  other  counties  not  enumerated,  held  one  each. 

In  this  connection  we  would  emphasize  the  point  that  the  number 
of  institutes  held  is  not  necessarily  a  gauge  of  the  benefit  conferred 
by  the  fund;  large  counties,  as  shown  by  the  explanation  of  the  man- 
ner in  which  the  fund  was  distributed,  received  a  large  proportion, 
and  could  readily  hold  a  greater  number  of  institntes;  and  it  ahonld 
also  be  remembered  that  different  sections  of  our  State  demand 
different  classes  of  institute  workers,  and  that  the  resident  member 
of  the  Board  is  naturally  the  best  judge  of  what  his  constituents  de- 
mand in  this  line. 

For  the  fiscal  year  ending  May  31, 1894,  the  appropriations,  by  coun- 
ties, for  local  farmer:?,  institutes,  were  as  shown  by  the  following 
table.  The  respective  amounts  are  based  ujwn  the  allowance  of  $75.00 
to  each  county,  and  two  cents  per  farm,  as  shown  by  the  r^n^M ; 
of  1890. 
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Connties. 

1 

2 

o 

So 
£  © 
§9 

1 
1 

3 

(^ounttes. 

2 

ii 

S5 

o 
a  ^ 

Adams, 

3,330 
5.343 
4.127 
2,672 
8,32U 
rt.9J2 
1,490 
8.41J 
6,364 
0,364 
2,241 

339 

982 
2,180 
6,119 
3.115 
2,812 
1.162 
3.416 
7.786 
2,944 
2,677 
1,469 

769 
6,483 
3,320 

491 
3.296 
1,306 
2  924 
2,391 
4,644 
2,531 
1,609 

166 
106 
80 
56 
66 
140 
30 
130 
126 
105 
46 
5 
20 
46 
130 
60 
65 
25 
50 
156 
60 
65 
30 
16 
110 
65 
10 
65 
25 
60 
50 
96 
50 
30 

$140 
180 
166 
130 
140 
215 
105 
206 
2U0 
180 
120 

80 

96  i 
120 
196 
186 
130 
100 
126 
230 
135 
130 
105 

90 
185 
140  1 

86 
140 
100  1 
135 
125 
170 
■     126| 
105 

I.Ackawanna, 

I«an9a%t«r.  . 

1,679 
9,440 
2,676 
8,400 
3,378 
2,860 
3,862 
1,460 
5,021 
1.143 
1,767 
6,361 

914 
8.S96 
3,361 
2,814 

801 

960 
2,128 
2,680 
1,667 
3,471 

968 
4,716 
4,662 
1,224 
3.054 
2.881 
4,514 
3,669 
6,339 
1.782 
7,730 

tso 

190 
60 
60 
^0 
66 
66 
30 

100 
26 
35 

106 
20 
70 
46 
35 
16 
20 
45 
66 
36 
70 
20 
96 
90 
26 
60 
60 
90 
76 

106 
36 

166 

$106 

Allegheny 

366 

Armstrong, 

I^wrence 

126 

Beaver 

Lebanon,    

126 

Bedford, 

Lehigh 

Luzerne, 

116 

Berks 

ISO 

Blair 

Lycoming, 

140 

Bradford, 

McKean, 

IOC 

Bucks, 

Meroer, 

176 

Butler, 

Mimin 

100 

Cambria, 

Monroe, 

11 

Cameron, 

Montgomery 

Montour, 

180 

(Carbon, 

96 

Centre, 

Northampton 

Northumberland, 

Perry 

146 

Chester, 

120 

Clarion, 

100 

Clearfield, 

Philadelphia 

Pike 

90 

Clinton 

96 

Columbia, 

Potter 

120 

Crawford,  ...  ^  .....  . 

Schuylkill, 

130 

Cumberland, 

Snyder, 

110 

Dauphin, 

Somerset, 

146 

Delaware, 

Sullivan, 

96 

Elk 

Susquehanna 

Tioga 

170 

Brie 

166 

t^yette, 

Union 

100 

Forest, 

Venango, 

136 

Kranklin 

Warren, 

186 

Kulton, 

Washington, 

Wayne, 

166 

Greene, 

160 

Huntingdon 

Westmoreland 

Wyoming 

180 

Indiana, 

110 

Jefferson 

York, 

230 

Juniata, 

When  the  Advisory  Committee  met  to  take  into  consideRation  the 
dkjtribution  of  the  institute  fund  for  the  year  commencing  June  1, 1894, 
it  was  evident  that  several  counties  which  did  not  make  application 
the  preceding  year,  would  make  a  request  fon  their  share  of  the  ap 
ppopriation;  it  was  also  evident  from  the  gpeatly  increased  demands 
made  upon  the  Secretary  of  the  Board  for  attention  to  contagious 
diseases  of  live  stock,  that  a  large  proportion  of  the  fund  woidd  be 
necessary  for  his  traveling  expenses.      These  two  causes,  coupled  with 
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the  fact  that,  at  the  setUement  with  the  Auditor  Gleneral,  June  1, 
1894,  the/^e  was  but  f 8.13  left  in  the  fund  for  farmei'®'  institutes,  made 
it  plainly  evident  to  the  committee  that  it  would  not  be  safe  to  make 
a  distribution  of  the  fund  upon  the  same  basis  as  the  preceding  year. 
After  due  consideration,  it  was  decided  to  reduce  the  minimum  appro- 
priation per  county  from  $75.00  to  $G5.00,  and  to  allow  the  two  cents 
per  fann,  as  in  the  preceding  year.  The  reader  will,  therefore,  in 
order  to  obtain  the  ratio  of  each  county  for  the  year  commencing  June 
1,  1894,  deduct  $10.00  from  the  apropriation  to  the  county  for  the  pre- 
ceding year. 

The  oflBcial  list  issued  by  the  Board  contains  tlie  names  of  one  hun- 
dred and  twenty-five  ladies  and  gentlemen  who  have  consented  to 
make  addi^essess  or  reiid  papere  at  our  fai-mers'  institutt^.  Many 
of  them  are  practically  acquainted  with  agriculture  in  its  various 
conditions,  and  all  are  competent  to  treat  their  topics  in  a  practical 
manner.  Of  these,  nine  of  the  professors  at  the  Pennsylvania  State 
^Uollege  have  consented  to  deliver  lectures  upon  topics  connected 
with  scientific  agriculture,  and  in  addition  to  these,  sixteen  members 
of  the  State  Veterinary  Associaion  have  volunteered  to  read  papers 
upon  diseases  of  animals. 

The  professors  from  the  State  College  present  a  list  of  thirty-two 
distinct  topic*s;  the  members  of  the  State  Veterintuy  Association, 
give  twenty,  and  miscellamH)us  writers  aud  speakers  name  four  hun- 
dred and  seventy  distinct  subjects,  thus  giving  us  the  services  of  one 
hundred  and  twenty-five  speakers  upon  five  hundivd  and  twenty-two 
topics. 

The  experiences  of  another  year  add  greatly  to  the  force  of  the 
argument  w^hich  we  have  previously  used,  in  favor  of  more  general 
and  combined  attempts  on  the  part  of  institute  managers  to  hold  their 
institutes  in  circuits,  so  that  the  assistance  of  the  best  institute  help 
may  be  secured  at  a  reduced  rate,  by  making  the  engagement  for  a 
definite  number  of  wc*eks.  This  Is  forcibly  illustrated  by  the  ex- 
perience of  Messrs.  Cooper  and  Herr  during  the  i)ast  autumn,  by 
which  they,  by  con'cspondence,  w^ere  enabk^d  to  arrange  a  circuit 
of  meetings  in  adjacent  counties,  extending  over  a  period  of  nearly 
two  months.  The  services  of  G(md.  T.  Powell,  of  New  York,  were 
secured  for  the  time  required,  and  the  average  expenses  of  the  in- 
stitutes in  the  circuit  was  thus  greatly  decreased.  The  experience  of 
these  and  other  members  of  the  Board  clearly  indicates  that  the 
time  is  not  far  distant  when  our  institute  work  will  demand  a 
greater  centralization  of  control,  possibly  in  the  hands  of  some  one 
individual  appointed  by  the  Board,  who  shall  have  power,  after  con- 
sultation with  the  resident  member  of  the  Board,  to  fix  institute 
dates  in  such  circuits  as  will  enable  the  Board  to  still  further  econo- 
mize in  its  expenditures  in  this  direction. 

Tlie  attendance  at  institutes,  except  when  influenced  by  bad 
weather,  has  been  greater  than  during  any  i)revious  year,  and  it  is 
evident  that  the  farmers  of  our  State  are  becoming  thoroughly  awake 
to  the  benefits  which  may  be  gained  by  such  gatherings,  and  that 
they  are  taking  part  each  year  with  greater  strength. 

It  is  also  a  matter  of  congratulation  to  note  that  except  in  a  few 
cases,  in  which  local  feeling  has  entered  into  the  question,  that  our 
granges,  alliances  and  other  agricultural  and  horticultuml  orgnnlza- 
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tions  are  entering  into  the  work,  and  are  heartily  co-operating  with  the 
resident  member  in  an  attempt  to  make  county  institutes  a  still 
greater  success.  It  is  also  noticeable  that  the  members  of  the  Board 
are  each  year  becoming  more  and  more  convinced  of  the  gneat  impor- 
tance of  securing  the  active  co-operation  of  every  organization  within 
their  county.  This  feeling  will  undoubtedly  increase  (unless  in  special 
cases  where  it  is  interfered  with  through  local  feeling),  until  every 
organization  tn  any  way  connected  with  agriculture  will  heartily  co- 
operate with  the  Board  in  increasing  the  efficiency  of  its  institutes. 


ANALYSES  OF  FEBfnUZEBB. 


Section  4th  of  the  Act  of  June  28,  1879  ("To  regulate  the  manufac- 
ture and  sale  of  commercial  fertilizers,")  provides  that  "It  shall  be  the 
duty  of  the  Board  of  Agriculture  to  analyze  such  specimens  of  com- 
mercial fertilizers  as  may  be  furnished  by  its  agents,  said  samples 
to  be  accompanied  with  proper  proof,  under  oath  or  affirmation,  that 
they  were  fairly  drawn;  the  fee  for  such  analyses  shall  be  determined 
by  the  executive  committee  of  the  Board,  and  shall  be  baaed  upon  a 
fixed  rate  for  each  determination,  and  shall  in  no  case  exceed  seventy- 
five  per  centum  of  the  usual  price  paid  for  such  services,  and  shall  be 
payable  from  the  treasury  of  the  Commonwealth  in  the  manner 
now  provided  by  law." 

Under  the  authority  granted  the  Board  by  this  section,  six  regular 
agents  have  been  appointed,  and  their  work  has  also  been  supplement- 
ed by  that  of  members  of  the  Board,  each  of  whom,  by  special  resolu- 
tion, is  made  a  special  agent  for  his  own  district.  These  agents 
have,  during  the  season  ending  August  1,  1893,  «ent  in  1725  samples 
of  fertilizers,  which  were  sent  to  the  chemist,  and  the  analyses  were 
made  by  chemists  who  were  not  acquainted  with  the  name  of  the 
manufacturer,  or  the  name  of  the  fertilizer.  In  this  manner  strict 
and  impartial  justice  has  been  secured  for  both  consumer  and  manu 
facturer,  and  results  scniured  not  obtained  in  any  other  State  in  the 
Union.  As  a  result  of  this  work,  the  Pennsylvania  consumer  of  fer- 
tilizers obtains  his  goods  of  a  better  quality,  and  at  a  lower  price 
than  that  in  most  other  States,  and  it  is  claimed  by  those  who  are  in  a 
position  to  judge,  that  by  this  work  alone,  the  Board  of  Agriculture 
saves  fertilizer  consumers  at  least  |350,000  annually,  or  an  amount 
equal  to  neaily  twenty  times  the  whole  cost  of  the  Board,  including 
the  expenses  of  farmers'  institutes,  or,  excluding  institutes,  an  amount 
fully  equal  to  forty-four  times  the  actual  cost  of  the  Board  of  Agri- 
culture, so  that,  if  it  performed  no  other  work,  the  Board  could  well 
afford  to  go  before  the  tax  payers  of  the  State  upon  this  record  alone. 

The  2nd  section  of  the  Act  of  1879,  provides  that  all  manufacturers 
of  fertiliisers  selling  or  offering  their  goods  in  our  State  must  take  out 
a  license,  and  pay  into  the  State  treasury-  a  license  fee,  the  amount  of 
which  ia  based  upon  the  number  of  brands  sold,  and  the  amount  of 
each  disposed  of.    The  5th  section  of  the  Act  provides  that  "The 
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money  paid  into  the  treasury  under  tte  provisionis  of  this  Act  shall 
constitute  a  special  fund  from  which  the  cost  of  such  analyses  shall  be 
paid;  Provid^,  That  the  total  amount  thus  exi)ended  in  any  one  year 
shall  in  no  case  exceed  the  amount  paid  into  the  treasury  during  the 
same  year,  and  that  any  moneys  remaining  in  this  special  fund  at  the 
end  of  the  year  (August  1st),  shall  be  passed  into  the  general  fund 
for  the  use  of  the  State." 

In  point  of  fact  it  has  seldom  been  deemed  necessary  to  expend  all 
of  this  fund,  and  each  year  a  small  balance  has  been  covered  into  the 
general  fund  of  the  State,  but  inasmuch  as  the  intent  is  that  the 
whole  of  tlie  fund  shall  be  made  use  of,  this  balance  ifl  scarcely  worthy 
to  be  taken  into  account.  In  addition,  then,  to  the  profit  derived  by 
the  consumer  of  fertilizers  by  the  rigid  enforcement  of  this  Act,  we  can 
add  further  that  the  benefit  and  protection  thus  afforded  is  obtained 
without  any  expenses  to  the  tax  payer,  the  whole  cost  being  charged 
annually  to  the  special  fund  created  by  section  5th  of  the  Act 

Of  the  1725  samples  drawn  during  the  season  ending  August  1, 
1894,  1260  were  of  complete  fertilizers,  241  were  of  ground  bone,  and 
224  of  South  Carolina  Rock;  and  it  is  pi*obable  that,  as  these  samples 
were  drawn  without  any  special  care  in  thein  selection,  that  of  the 
fertilizers  on  sale  in  our  State,  seventy -three  per  cent,  belong  to  the 
class  styled  "Complete,"  fourteen  per  cent,  are  ground  bone,  and 
thirteen  per  cent,  are  South  Carolina  Rock. 

During  the  same  year  (ending  August  1,  1894),  there  were  licensed 
and  recorded  for  sale  in  the  State,  eight  hundred  and  two  distinct 
brands  of  fertilizers,  of  which  five  hundred  and  fifty  were  complete 
fertilizers;  one  hundred  and  five  were  ground  bone;  ninety- three  were 
South  Carolina  Rock,  forty  were  Alkaline  fertilizers  and  fourteen 
were  dissolved  animal  bone. 

The  work  of  analyses  has  been  performed  by  Dr.  William  Fnear, 
of  the  Pennsylvania  State  Experiment  Station,  and  every  possible  pre- 
caution has  been  taken  to  guard  it  against  errors  of  all  kinds;  all 
analyses  have  been  made  in  duplicate,  and  the  results  sent  to  the 
manufacturer,  and,  in  cases  of  protest,  another  analysis  has  been 
ordered;  and  if  the  results  of  the  second  analysis  have  verified  the 
original  report,  the  State  has  paid  for  them,  and  in  this  way,  so  far  as 
known,  satisfaction  has  in  all  cases  been  given  to  all  parties  in- 
terested. 

The  results  of  all  analyses  have  been  regularly  published  in  tabu- 
lated form  and  sent  to  all  who  have  requested  them;  ia  various 
forms,  at  least  32,000  copies  have  been  sent  out,  and  many  consumers 
of  this  class  of  goods  make  their  selections  fnom  information  obtained 
through  our  tabulated  analyses  list 


THE  TRADE  OR  COMMERCIAL  VALUE  OF  FERTILIZERS.* 


In  carrying  out  the  intent  of  the  Act  of  June  28th,  1879,  in  protect- 
ing the  consumer  of  commercial  fertilizers  from  fraud,  one  of  the  most 
difficult  problems  which  meets  the  officers  of  the  Board  is  that  of  ob- 

•Attention  Is  directed  to  an  anJcl«  by  Dr.  Fraar,  upon  the  same  topic.  In  anotber  portion  of  tb 
report 
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taining  a  satisfactory  schedule  from  which  to  calculate  the  'Kk>m- 
parative  Commercial  Value"  of  the  fertilizer.  The  cost  of  the  vari- 
ous ingredients  can  be  obtained  by  consulting  tlie  trade  journals 
which  record  the  sales  of  fertilizer  supplies,  but  more  or  less  trouble  is 
constantly  arising  from  the  variation  in  the  market  value  of  these 
supplies,  not  only  during  the  different  months  in  the  year,  but  also 
during  the  terms  of  years  during  which  the  same  valuations  are  to  be 
used. 

It  has  always  been  the  desire  of  the  Advisory  CJommittee  to  change 
these  valuations  as  little  as  possible,  and  having  obtained  a  satisfac- 
tory'list,  to  use  it  as  long  as  the  varying  condition  of  the  market  will 
permit.  Each  change  in  the  valuaitions  prevents  the  con- 
snmer  from  comparing  the  same  brands  during  different  years. 
Thus,  the  values  having  been  established  for  a  given  year,  if  a  change 
is  made  during  the  succeeding  year  and  that  change  should  be,  as  it 
usually  is,  towards  lower  prices,  the  consumer  who  is  not  conversant 
with  such  matters,  is  likely  to  do  the  manufacturer  the  injustice  of 
supposing  that  the  standard  of  his  favorite  brand  has  been  lowered, 
when  in  reality,  it  contains  precisely  the  same  character  of  in- 
gredients that  it  did  in  the  preceding  year. 

The  schedule  of  trade  values  adopted  by  the  Board  has  not  been 
changed  during  the  past  five  years,  although  there  has  been  a  de- 
cided decrease  in  the  market  prices  of  some  classes  of  fertilizer  sup- 
plies. During  that  time  phosphoric  acid  has  decreased  considerably 
in  cost,  and  there  has  also  been  some  falling  off  in  the  cost  of  potash. 
The  effect  of  the  retention  of  the  trade  values  adopted  five  years  ago, 
has  been  to  give  the  analysis  of  Groamd  Bone  and  of  Acidulated 
Sonth  Carolina  Rock,  an  abnormally  high  valuation,  and,  when  com* 
pared  with  those  of  other  States  in  which  frequent  changes  are  made, 
the  Pennsylvania  valuations  have  appeared  high,  although  the  fer- 
tilizers, and  also  the  analysis,  may  have  been  practically  the  same. 

With  this  condition  of  affairs  before  it,  the  Advisory  Committee 
have  believed  that  the  time  had  arrived  when  our  valuations  could 
with  propriety  and  with  the  least  possible  friction,  be  changed,  and 
they  have  accordingly  adopted  a  series  of  trade  values,  selected  by  Dr. 
PVear,  which  it  is  believed  will  much  more  nearly  correspond  with 
the  present  market  value  of  fertilizer  supplies. 

The  commercial  or  trade  value  of  a  fertilizer  is  made  up  of  the  fol- 
lowing items: 

1.  Cost  of  the  ingredients. 

2.  Cost  of  mixing. 

3.  Cost  of  bagging  and  weighing. 

4.  Freight  to  consumers'  station . 

5.  Commissions  or  profit  to  agents. 

The  cost  of  the  ingredients  can  readily  be  obtained  from  the  mar- 
kets of  any  of  our  lai^er  cities,  and  from  journals  devoted  to  this 
special  trade,  and  the  market  values  of  each  kind  of  material  used  in 
fertilizers  may  at  any  time  be  obtained;  these  journals  show  the  trade 
value,  for  the  time  being,  of  phosphoric  acid,  potash  and  nitrogen 
in  their  various  forms. 

The  cost  of  mixing  varies  somewhat  with  the  amount  to  be  mixed 
and  the  character  of  the  materials  used,  but  it  can  be  closely  esti- 
mator^ and  does  not  materially  vary  from  year  to  year. 
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The  cost  of  bagging  and  weighing  is  determined  largely  by  the  cost 
of  the  bags,  which  will  also  depend  somewhat  upon  the  number  of 
bags  used,  and  the  slightly  varying  character  of  the  material  of 
which  they  are  composed;  it  is  also  somewhat  varied  by  the  fact  that 
some  manufacturers  use  bags  specially  prepared,  with  a  view  to  pre- 
vent their  rapid  deterioration  from  the  materials  which  they  contain. 

The  freight  to  the  consumers'  station  will  vary  greatly,  but  Dr. 
Frear  has  taken  that  paid  from  our  fertilizer  centres  to  prominent 
points  in  our  State,  and  from  a  large  number  of  quotations  has  ob- 
tained a  fair  average  of  |2.00  per  ton. 

The  items  of  profits  or  commissions  to  agents  is  more  difficult  to 
determine,  and  can  only  be  given  approximately.  When  the  agent 
purchases  the  fertilizer  from  the  manufacturer,  the  latter  loses  all 
control  over  the  price  to  be  asked  for  it,  and  the  amount  of  profit 
which  the  aerent  may  demand  will  be  governed  bv  the  competition 
with  which  he  meets.  We  have  found  agents  within  three  miles  of 
each  other  making  a  difference  of  more  than  one  dollar  per  ton  in 
the  sellino:  price  of  the  same  brand  of  South  Carolina  Rock  and 
Ground  Bone,  and  in  some  localities,  f}\e  competition  is  so  close  that 
we  have  known  agents  to  handle  S.  O.  Rock  at  a  margin  of  but  twenty- 
five  cents  per  ton  over  co«f  and  freight. 

When  the  manufacturer  sells  direct  to  the  acrents,  we  also  find  cases 
in  which  nlain  Acidulated  S.  O.  Rock  has  been  branded  ^'Soluble 
Rone."  and  although  sold  to  the  asrent  as  such  and  at  corresponding 
prices,  it  is  sold  to  the  consumer  who  does  not  understand  fertilizer 
brands,  as  a  complete  fertilizer,  at,  in  some  cases,  nearly  double  its 
oost  to  the  seller. 

Thejsie  and  other  reasons  which  miGrM  readily  be  criven,  make  this  one 
of  the  most  difficult  on  the.  list,  and  the  committee  have  therefore 
deemed  it  advisable  to  add  for  agents'  commissions,  an  allowance  of 
twenty  per  cent,  of  the  cash  value  of  croods.  readv  for  shipment. 

All  of  the  items  which  enter  into  the  cost  of  a  fertilizer  will  also 
varv  somewhat  with  the  amount  mixed  at  one  time.  Thus,  a  manu- 
facturer can  purchase  the  materials,  mix,  bacr  and  ship  1000  tons  at  a 
loss  rate  per  ton  than  he  can  100:  the  manufacturer  who,  bv  the  use 
of  capital,  can  purchase  his  materials  at  the  lowest  stage  of  the  mar- 
ket and  can  hold  them  until  needed,  can  always  buv  cheaper  than  one 
vho  is  compelled  to  defer  his  purchases  until  a  larcre  accession  of  pur- 
chasers and  increased  demand  have  forced  prices  hicrher.  Manv  manu- 
facturers can,  by  the  use  of  bv-products  from  other  manufactured 
articles,  obtain  a  portion  of  their  supplies  at  a  comparative  low  cost, 
and  have  the  choice  of  either  giving  tiieir  customers  the  benefit  of  this, 
or  of  obtaining  a  greater  profit  for  themselves. 

It  is  sometimes  the  case  that  the  market  price  of  nitrogen  will  vary 
sufficiently  to  make  the  difference  between  profit  and  loss  in  the 
manufacture  of  a  fertilizer,  especially  when  competition  is  close  and 
the  market  prices  low.  The  manufacturer  who  can  combine  the 
manufacture  of  sulphuric  acid,  sulphate  of  ammonia  and  bone  black, 
may  realize  a  profit  where  another,  who  is  compelled  to  purchase  his 
supplies  from  a  manufacturer,  may  fail  to  realize  his  expenses. 

After  consultation,  the  Advisory  Committee  has  decided  to  adopt 
the  schedule  of  valuations  shown  in  the  first  column  of  the  following 
table;  this  valuation  was  prepared  by  Dr.  Prear,  and  is  believed  to  be 
as  just  to  both  manufacturer  and  consumer  as  can  bo  obtained. 
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Values:         Values: 
ISU4-5.     tfm  to  1S94. 


Nitrogen  in  ammonia  salts, 19  19 

Nitrogen  in  nitrates, 14^  17 

Nitrogen  in  dry  and  fine  ground  fish,  meat,  blood  and  in 

mixed  fertilizers^ 18^  19 

Nitrogen  in  cotton  seed  meal  amd  castor  pomace, 15  15 

Nitrogen  in  fine  bone  and  tankage, 12^  1G| 

Nitrogen  in  fine-medium  bone  and  tankage, 11  13 

Nitrogen  in  medium  bone  and  tankage, 9  lOJ 

Nitrogen  in  coarse  bone  and  tankage, 5^  8^ 

Nitrogen  in  hair,  horn  shavin*^s  and  coarse  fish  scrap, . .  7  S 

Phosphoric  acid  soluble  in  water,  in  bone  fertilizers,. . .  6  8 

Phosphoric  acid  soluble  in  water,  in  rock  fertilizers,. . .  4  S 
Phosphoric  acid  soluble  in  ammonium  citrate,  in  bone 

fertilizers,   5J  1\ 

Phosphoric  acid  soluble  in  ammonium  citrate,  in  rock 

fertilizers,  3|  1\ 

Phosphoric  acid  insoluble  in  ammonium  citrate, 2  3 

Phosphoric  acid  in  fine  bone  and  tankage, 4  7 

Phosphoric  acid  in  fine  medium  bone  and  tankage,. ...  3^  (» 

Phosphoric  acid  in  medium  bone  and  tankage, 2  J  5 

Phosphoric  acid  in  coarse  bone  and  tankage, 2  4 

Phosphoric  acid  in  fine  ground  fish,  cotton  se<Ml  meal, 

castor  pomace,  and  wood  ashes, 5  7 

Potash,  in  high  grade  sulphate  and  in  forms  free  from 

muriate  (chloride),   5^  <> 

Potash  as  muriate,   4^  4| 

In  addition  to  the  valuation  obtained  by  the  use  of  the  figures  given 
in  the  above  table,  the  following  allowances  are  made  for  freight, 
bagging  and  mixing: 

On  all  complete  fertilizers,  $4.00  i)er  ton  for  bagging,  mixing  and 
freight. 

On  all  alkaline  fertilizers,  the  amount  of  $4.00  for  the  same  items. 

On  all  ground  bone,  an  allowfuu-e  of  $3.00  per  ton  for  bagging  and 
freight. 

On  all  Acidulated  South  Carolina  Kock,  $3.00  per  ton  for  bagging 
and  freight. 

The  total  item  thus  allowed  is  made  up  as  follows:  Two  dollars  per 
ton  for  freight;  one  dollar  i)er  ton  for  mixing,  and  one  dollar  for 
bagging. 

In  order  to  meet  the  cases  of  some  manufacturers  who  add  nitro- 
gen, in  small  amounts,  to  their  South  Carolina  Rock,  it  has  been  de- 
cided, upon  the  advice  of  Dr.  TYear,  to  make  an  allowance  of  one  dol- 
lar additional  per  ton  in  all  cases  in  which  the  added  nitrogen 
amounts  to  one-half  of  one  per  cent,  or  more,  and  that  in  all  cases  in 
which,  the  addition  having  bec^n  claimed  in  the  r^^corded  analysis,  the 
amount  found  amounts  to  li^ss  than  one-half  of  one  i>er  cent,  the 
analysis  will  be  placed  among  those  of  South  Carolina  Rock,  and  an 
allowance  be  made  for  X\\^^  actual  amount  of  nitrogen  found,  and  at- 
tention called  to  it  by  a  foot-note  in  the  table. 

The  following  table,  prepared  by  Dr.  Frear,  gives  the  reader  an  op- 
portunity of  comparing  the  valuations  obtained  by  the  table  recently 
3-7-94 
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adapted  for  1894-5,  with  those  of  our  former  schedule  in  force  from 
1888  to  1894,  and  also  with  those  of  the  New  England  States  and 
with  Maryland;  it  will  be  noted  that  this  table  shows  that  our  present 
valuations  are  above  those  of  other  States  as  follows: 

For  Complete  fertilizers, |0.04  per  ton. 

For  Dissolved  animal  bone, 1.10     "      " 

For  South  Carolina  Rock, 0.34     "      " 

For  Ground  bone, 0.18     "      " 

And  that  it  is  lower  on  Rock  and  Potash  by 2.96     "      " 


^Includes  no  allowance  for  freight  or  commlnslon. 

tincludes  no  allowance  for  mixing,  bagging,  freight  or  commission. 
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Number  of  samples  Included 

334 

27 

17 

64 

76 

Average  selling  price 

$29  54 

W182 

$27  22 

$16  98 

$31  U 

Valuation  bf  pro|>08ed  schedule 

29  53 

18  26 

38  S2 

17  32 

39  72 

*  By  former  schedule  of  Pennsylvania 

28  84 

18  95 

28  32 

17  32 

36  09 

tBy  New  Bngland  schedule, 

30  98 
23  41 

16  03 

17  20 

20  93 
22  42 

17  45 
17  88 

28  92 

*By  Maryland  schedule,  ■ 

26  00 

COMPENSATION  FOR  ANIMALS  KILLED. 


One  of  the  most  diflBcult  problems  which  meets  the  State  officers  in 
their  work  of  preventing  tlie  spread  of  contagious  diseases  among  live 
stock,  by  killing  the  animals,  is  that  of  regulating  the  compensation 
allowed  for  the  animals  destroyed.  It  is  true  that  an  animal  afflicted 
with  a  contagious  disease  is  not  only  practically  worthless,  but  is 
also  a  menace  to  surrounding  stock  belonging  to  the  same  or  other 
owners;  but  it  also  at  the  same  time  has  a  certain  value  to  the 
owner.  A  horse  suffering  from  chronic  glanders  may  perform  good 
service  for  many  years,  although  it,  at  the  same  time,  may  infect  other 
animals  with  which  it  comes  in  contact;  a  cow  suffering  with  tuber- 
culosis in  its  earlier  stages,  although  a  dangerous  addition  to  a 
dairy,  may  continue  to  give  milk,  and  atherwise  prove  profitable  for 
several  years;  either  the  horse  or  the  cow  have  a  value  to  their 
owners,  and  if  the  animal  is  condemned  and  killed  for  the  benefit  of 
the  public,  this  compensation  should  be  given  the  owner.  It  is  true 
that  under  the  police  powers  of  the  State  the  officers  are  justlfi>»d  in 
condemning  the  animal  without  any  compensation  to  the  owner,  but 
it  is  also  equally  true  that  without  the  co-operation  of  our  stock 
owners,  all  attempts  to  stamp  out  any  special  disease  will  prove 
futile. 

The  solution  of  the  question  resolves  itself  into  two  forms,  under 
one  of  which,  without  adequate  compensation,  the  funds  of  the  State 
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must  be  expended  in  hunting  up  the  disease,  and  in  the  other,  with 
adequate  compensation,  it  is  made  to  the  interest  of  the  ownere  to 
report  the  real  or  supposed  eases  to  the  State  oflScers. 

Our  work  in  stamping  out  contagious  pleuro-pneumonia  has  clearly 
proven  the  economy  of  proper  compensation  to  the  owners  of  con- 
demned stock,  and  much  of  the  success  and  the  comparatively  light 
expenses  of  the  work,  is  in  reality  due  to  the  fact,  that  in  every  in- 
stance the  owners  were  satisfied  before  the  animals  were  killed. 

The  Act  of  May  9,  1889,  under  which  the  work  of  the  pa5?t  three  or 
four  years  has  been  conducted,  provides  that  "when  it  shall  become- 
necessary  or  expedient  to  kill  any  animal  or  animals  to  prevent  the 
spread  of  contagious  disease,  it,  or  they  shall  first  be  appraised  by 
sworn  appraisers,  who  shall  have  due  consideration  for  the  actual 
condition  of  the  animal  or  animals  at  the  time  of  the  appraisement, 
and  the  owner  or  owTiers  shall  be  entitled  to  reoei\'e  fitom  the  Secretary 
of  the  State  Board  of  Agriculture  a  certificate  of  value,  which 
may  be  paid  from  cuiirent  appropriations,  or  by  a  subsequent  appro- 
priation  by  the  Legislature:  Provided,  that  the  amount  of  such  certi- 
ficates issued  in  any  one  year  shall  not  exceed  the  sum  of  twenty-five 
hundred  dollars." 

Under  the  provisions  of  this  section,  all  glandered  horses  found  have 
been  condemned,  paid  for  and  promptly  Idlled,  and  in  such  cases  tlie 
"certificate''  contemplated  in  the  law,  has  been  the  check  of  the  Sec- 
retary of  the  Board  of  Agriculture.  With  but  very  few  exceptions 
it  has  not  been  found  necessary  to  call  in  the  services  of  appraisers, 
the  State  officers  being  able  to  agree  with  the  owner  for  a  price  which 
was  satisfactory  to  both  parties. 

The  effect  of  this  arrangement  has  been  that  all  owners  of  sup- 
posed diseased  stock,  and  the  veterinary  surgeons  having  diseased 
stock  in  charge,  have  promptly  notified  the  Secretary,  and  imme- 
diate attention  has  thus  b^n  given  to  the  cases.  The  plan  has 
proven  eminently  satisfactory,  and  the  provision  would  have  been 
ample  for  the  work  of  reducing  the  spread  of  tuberculosis  but  for  the 
limitation  in  the  amount  to  be  thns  used  in  any  one  year;  the  amount 
has  therefore  proven  to  be  sufficient  for  the  prompt  destruction  of  all 
glandered  horses  and  mules,  and  until  the  present  year,  during  which 
tuberculosis  has  been  included,  the  full  amount  has  never  been 
needed;  after  the  decision,  of  the  Governor  and  Secretary  of  the 
Boand,  made  early  in  August  last,  that  tuberculosis  animals  should  be 
included,  at  least  as  far  as  the  funds  in  hand  would  permit  it,  has 
made  serious  drafts  upon  the  fund  and  made  it  evident  that  if  we  are 
to  continue  to  extend  the  law  to  cases  of  tuberculosis  (and  it  should 
undoubtedly  be  so  extended),  a  large  amount  will  be  absolutely 
necessary. 

The  Act  of  May  12,  1894,  of  the  State  of  New  York,  makes  the  fol- 
lowing provision  for  compensating  the  owners  of  animals  condemned 
and  killed: 

"Section  63 :  To  determine  the  value  of  such  animal,  the  comptroller 
shall  designate  some  competent,  disinterested  person  residing  within 
the  judicial  district  in  which  such  animal  may  be,  to  act  as  appraiser, 
with  an  appraiser  to  be  selected  by  the  owner  of  such  animal,  who 
shall  promptly  fix  a  time  when  they  shall  view  such  animal  and  shall 
proceed  to  appraise  the  value  thereof.  In  case  of  a  disagreement  be- 
tween the  two  appraisers,  the  third    appraiser    shall  be    selected  by 
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thiem,  and  the  estimate  of  the  value  of  either  two  of  them  shall  be 
final.  The  animal  shall  be  appraised  at  its  sound  value,  provided, 
however,  no  single  unregistered  animal  shall  be  appraised  at  more 
than  sixty  dollars;  and  no  horse  affeeaed  with  glanders  shall  be  ap- 
praised at  more  than  fifty  dollars.  Each  appraisal  shall  be  in  writing, 
signed  by  the  appraiser  or  appraisers  agreeing,  and  shaU  be  delivered 
by  them,  if  the  animal  be  suspected  of  tuberculosis,  to  the  veteiinary 
practitioner  in  charge  of  such  animal,  and  if  the  animal  be  a  horsie 
affected  with  glanders,  to  the  secretary  of  the  local  board  of  health 
.  having  jurisdiction  thoa:xx)f.  Ui>on  the  delivery  of  such  apprcusal, 
such  animal  shall  be  killed,  as  hereinbefore  provided ;  and  if  it  be  kUled 
<m  acount  of  tuberculosis,  the  veterinary  practitioner  in  charge 
tliereof  shall  forthwith  make  a  post-mortem  examination  of  tlie  animal; 
if  it  shall  be  disc*ovei\?d  on  such  a  post-mortem  examination  that  the 
animal  was  affected  by  tuberculosis,  the  own  en  of  the  animal  shall  Iv* 
entitled  to  receive  one-half  of  tlie  appraised  value;  provided  how^ever 
that  not  more  than  sixty  dollars  shall  be  paid  for  a  diseased  register- 
ed animal,  and  not  more  than  twenty-five  dollars  shall  be  paid  for  a 
diseased  unregistered  animal;  but  if  such  examination  of  the  animal 
killed  on  account  of  tuberculosis  discloses  that  the  animal  was  not 
affected  with  tuberculosis,  the  owner  shall  be  entitled  to  receive  the 
full  appraised  value.  The  written  appraisal  of  the  value  of 
an  animal  kUled  on  account  of  tuberculosis,  and  a  written 
statement  of  the  result  of  the  post-mortem  examination  thereof, 
^gned  bj  the  veterinary  practitioner  in  charge  thereof,  shall  forth- 
with be  transmitted  by  such  veteiinary  practitioner  to  the  Reeretary 
of  the  State  Board  of  Health,  who  shall  file  the  same  in  his  office. 
The  secretary  of  the  local  board  of  health  having  jurisdiction  in  the 
case  of  a  horse  affected  with  glanders  shall,  in  case  such  a  horse  is 
killed,  upon  receipt  of  the  written-  appraisal,  signed  by  the  appraiser 
or  appraisers,  as  hereinbefore  pi-ovided,  forthwith  make  and  sign  a 
certificate  of  such  fact,  and  transmit  such  appraisal  and  certLflcate  to 
the  Secretary  of  the  State  Board  of  Health,  who  shall  file  the  same  in 
his  office.  Upon  receipt  from  the  veterinary  practitioner,  in  the  case 
of  an  animal  killed  on  account  of  tuberculosis,  or  from  the  secretary 
of  the  local  board  of  health  having  jurisdiction  in  the  case  of  a  horse 
killed  on  account  of  glanders,  such  Secretary  of  the  State  Board  of 
Health  shall  forthwith  make  a  written  certificate,  signed  by  him,  sett- 
ing forth  the  name  and  postoffice  address  of  the  owner  of  the  animal 
killed,  and  the  amoimt  which  such  ow^ner  is  entitled  to  be  paid  on 
account  of  the  killing  of  suab  animal,  and  shall  forthwith  transmit 
such  certificate  to  the  comptroller,  who  shall  issue  his  warrant  ujkmi 
the  treasurer  fop  the  payment  to  such  person  of  the  amount  so  certi- 
fied, and  shall  mail  the  same  to  such  person  at  his  postoffice  address 
as  it  appears  by  such  certificate.  No  compensation  shall  be  allowed 
to  any  person  who  shall  have  willfully  concealed  the  existence  of 
tuberculosis  or  glanders  among  his  animals,  or  upon  his  premises,  or 
who,  directly  or  indirectly,  by  act  or  willful  neglect,  shall  have  contri- 
buted to  the  spread  of  of  such  disease  or  either  of  them,  and  no  com- 
pensation shall  be  made  under  the  provisions  of  this  act  to  any  other, 
for  animals  killed,  unless  the  animal  or  animals  killed  shall  have  been 
actually  owned  and  possessed  by  the  owner  thereof,  within  this  State, 
for  a  period  of  three  months  prior  to  such  condemnation.  The  ap- 
praiser to  be  appointed  as  aforesaid,  by  the  comptroller,  shall  hold 
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office  during  the  pleasupe  of  the  State  Boaird  of  Health.  Each  ap- 
praiser 80  appointed  shall  receive  as  compensation,  the  sum  of  five 
dollars  per  day  for  each  day  actually  employed,  and  shall  also  be  paid 
his  actual  necessary  disbursements,  but  no  claim  for  service©  or  disr 
bursements  shall  be  allowed  or  paid  unless  accompanied  by  a  veri- 
fied detailed  statement  thereof." 

During  the  last  session  of  the  Pennsylvania  Legislature,  an  Act  "To 
prevent  the  spread  of  tuberculosis  among  domestic  animals,"  was  pre- 
pared, largely  by  the  Senate  and  House  committees  on  Agriculture, 
and  which  met  with  the  unanimous  approval  of  the  Senate  on  three 
readings  and  final  passage,  and  of  the  House  on  two  readings.  It  con- 
tained the  following  relating  to  the  payment  for  animals  condemned 
and  killed: 

^*That  when  it  shall  be  deemed  advioable  to  condemn  and  kill  any 
infected  animals,  and  an  agreement  cannot  be  made  with  the  owners 
thereof  as  to  their  value,  three  appraisers  shall  be  appointed,  who 
shall  under  oath  or  affirmation,  appraiise  the  animal  or  animals,  taking 
into  consideration  their  actual  condition  at  the  time  of  appraisement, 
and  the  owner  shall  be  paid  one-half  of  the  said  appraisement: 
Provided,  That  no  such  appraisement  shall  exceed  forty  dollars  for 
any  one  animal." 

This  provision  was  adopted  after  considerable  consideration  of  both 
the  Senate  and  House  committees  on  Agriculture,  and  would  no 
doubt  have  proven  satisfactory  to  both  the  State  and  the  owners  of 
stock,  but  since  its  considenation,  now  nearly  three  years  ago,  advances 
hare  been  made  in  certain  directions,  which  make  it  advisable  that 
the  provisions  for  payment  for  such  stock  should  be  somewhat  modi- 
fled,  but  it  may  possibly  be  claimed  that  this  change  is  provided  for 
in  the  section  quoted,  by  making  the  valuation  dependent  upon  the 
condition  of  the  animal  when  appraisied. 

When  this  clause  was  adopted  by  the  legislative  committee,  the  use 
of  tuberculin  in  veterinary  practice  was  not  taken  into  consideration, 
and  its  use  now  calls  for  some  modification  of  the  rules  laid  down. 
As  an  illustration  for  the  necessity  for  this:  Suppose  that  the  State 
officers  are  called  upon  to  inspect  a  herd  infected  with  tuberculosis; 
a  number  of  the  animals  may  be  readily  selected  by  external  exami- 
nation, but  the  owner,  recognizing  the  benefit  of  an  examination  by 
the  use  of  tuberculin,  has  this  test  applied.  The  animals  set  apart 
by  external  examination  have  practically  little  or  no  value,  but  it  is 
known  that  a  tuberculin  test  will  condemn  others  which  would,  if 
placed  in  the  open  market,  command  their  full  value  as  well  animals. 
The  owner  is  certainly  entitled  to  a  larger  valuation  upon  these  than 
upon  such  as  were  so  far  advanced  as  to  show  distinct  external 
symptons  of  the  disease. 

It  is  also  evident  that  the  provision  of  the  New  York  law  permit- 
ting a  higher  valuation  for  registered  animals  is  also  just,  not  only  to 
rhe  owner,  but  also  to  the  State;  for,  while  they  have  been  deprived  of 
their  breeding  value,  by  the  disease,  they  still  represent  to  their 
owner  a  value  greater  than  that  of  common  or  grade  animals. 

The  officers  and  surgeons  employed  by  the  Board  have  usually  been 
able  to  agree  with  the  owners  upon  a  price  for  condemned  animals, 
and  thus  the  cost  of  appraisements  have  been  saved;  but  there  should 
be  a  provision  by  which  a  conclusion  as  to  the  value  could  be  reached, 
in  cases  in  which  the  owner  demands  an  exorbitant  price,  or  in  which 
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he  refuses  to  negotiate  with,  the  State  officei«.  Such  a  provision  is 
made  in  the  section  quoted  from  the  proposed  Act  of  1893,  by  which 
the  State  officers  are  under  no  obligations  to  kill  the  diseased  animals, 
but  by  which  they  may  place  them  in  quarantine  for  an  indefinite 
length  of  time,  or  untU  the  herd  is  free  from  disease. 

The  eighteen  years  of  practical  experience  of  the  writer  as  a  State 
officer  engaged  in  the  condemnation  of  diseased  animals,  makes  him 
positive  that  any  plan  of  compen-sation  which  fails  to  satisfy  tJie 
average  owner,  will  more  or  less  cripple  the  result  of  the  work,  and 
increase  its  cost  to  the  State  and  individual  owner  of  live  stock,  and 
that  any  plan  to  be  effectual  and  economical,  must  receive  the  active 
co-operatikm  of  the  owners  and  breeders  of  live  stock.  It  was  the 
opinion  of  the  Senate  and  House  Committees  of  Agriculture  in  1893, 
that  the  provision  from  the  proposed  act,  as  quoted  above,  would  se- 
cure this  co-operation;  in  fact,  before  it  had  been  acted  upon  by  the 
Legislature,  this  special  clause  had  received  the  endorsement  of  all 
prominent  stock  breeding  organization  in  the  State,  and  of  the 
State  Grange  and  State  Alliance. 


DIVISION  FENCES. 


Notwithstanding  the  clear  amd  distinct  enunciation  of  the  fence 
laws  of  our  State,  by  Deputy  Attorney  General  Stranahan,  at  tlie 
annual  meeting  of  1893  (see  Anniual  R€iK>rt  of  1893,  pp.  301  to  311), 
there  still  remains  some  uncertainty  on  the  minds  of  many  of  our 
correspondents  as  to  the  legal  interpretation  of  the  Act  of  March  11, 
1842,  relating  exclusively  to  division  fences. 

This  uncertainty  as  to  the  construction  of  the  Act  in  question,  is 
largely  due  to  the  fact  that  it  has  been  held  by  some,  that  by  the 
repeal  of  the  Act  of  1700,  its  second  section,  relating  to  line  on  divis- 
ion fences,  fell  alsa  A  careful  examination  of  the  repeal  of  the  Act 
of  1700  will,  however,  show  that  its  provisions  are  distinctly  limited 
to  the  first  section  of  the  Act  to  be  repealed;  it  will  also  be  seen  that 
the  second  section  of  the  Act  of  1700  was  replaced  by  the  Act  of 
March  11,  1842,  and  that  the  later  Act  is  the  ruling  law  as  to  line  or 
division  fences.  But,  accepting  the  argument,  it.  will  be  found  that 
the  ninth  section  of  the  Act  of  Manch  11,  1842,  distinctly  repeals  the 
second  section  of  the  Act  of  1700,  and  clearly  supplants  it  by  its  own 
provisions,  which  are  as  follows  (see  Act  of  March  11,  1842): 

1.  That  in  addition  to  the  duties  now  imposed  upon  the  township 
auditors,  they  shall  hereafter  perform  the  duties  hereinafter  pre- 
scribed, as  fence  viewers.  That  in  addition  to  the  oath  now  pre- 
scribed, to  be  taken  by  the  auditors,  they  shall  annually  be  sworn  or 
affirmed,  to  discharge  their  duties  as  such  viewers,  faithfully  and 
impartially. 

2.  In  case  of  death,  removal  or  resignation  of  any  fence  viewers  and 
auditors,  so  selected,  the  judges  of  the  court  of  the  pTox)er  county  shall 
appoint  a  suitable  person  to  fill  the  vacancy  for  the  unexpined  term 
of  the  person  whose  place  is  yaoant. 
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3.  When  any  two  perscms  shall  improve  lands  adjacent  to  each 
other,  or  when  any  person  shall  enclose  any  land  adjoining  to 
another's  land  already  fenced  in,  so  that  any  part  of  the  first  person's 
fence  becomes  a  partition  fence  between  them,  in  both  these  cases  the 
chaaige  of  such  division  fence,  so  far  as  is  enclosed  on  both  sides,  shall 
be  equaUy  borne  and  maintained  by  both  parties. 

4.  On  notice  given,  the  said  viewers  shall,  within  five  days  there- 
after, view  and  examine  any  line  fence  as  aforesaid,  and  rfiall  make 
out  a  certificate  in  writing,  setting  forth,  whether,  in  their  opinion, 
the  fence  one  has  already  built  is  sufficient,  and  if  not,  what  portion 
of  the  expenses  of  building  a  new  or  repairing  the  old  fence,  should 
be  borne  by  each  party,  and  in  such  case  they  shall  set  forth  the  sum 
which  in  their  judgment  each  party  ought  to  pay  to  the  other,  in  ca«e 
he  stall  repair  or  build  his  portion  of  the  fence,  a  copy  of  which  cer- 
tificate shall  be  delivered  to  each  of  the  parties;  and  the  said  viewers 
shall  receive  the  sum  of  one  dollar  for  every  day  necessarily  spent  by 
them  in  the  discharge  of  their  duties,  which  they  shaU  be  entitled  to 
receive  from  the  delinquent  party,  or  in  equal  sums  from  each  as 
they  shall  decide  to  be  just 

5.  If  the  party  who  shall  be  delinquent  in  making  or  repairing  of 
any  fence  shall  not  within  ten  days  after  a  copy  of  the  certificate  of 
the  viewers  has  been  delivei-ed  to  bim,  proceed  to  repair  or  build  the 
said  fence,  and  complete  the  same  in  a  reasonable  time,  it  shall  be 
lawful  for  the  parties  aggrieved  to  repair  or  build  the  said  fence;  and 
he  may  bring  suit  before  any  justice  of  the  peace  or  alderman  against 
the  delinquent  party,  and  recover  as  in  other  actions,  for  work,  labor, 
service  done  and  materials  found,  and  either  party  may  appeal  from 
the  decision  of  the  justice  or  alderman  as  in  other  cases. 

6.  'Kie  said  \iewers  shall  not  be  called  out  to  view  any  fence  be- 
tween the  first  day  of  November  and  the  first  day  of  April  of  the  next 
year. 

7.  If  any  viewer  shall  neglect  or  refuse  to  perform  any  duty  herein 
enjoined  upon  him,  he  shall  pay  for  each  such  neglect  or  refusal  the 
sum  of  three  doUars,  to  be  recovered  by  the  party  aggrieved  as  debts 
of  like  amount  are  now  recoverable. 

8.  A  majority  of  the  viewers  of  each  township  shall  be  a  quorum, 
and  shall  have  power  to  do  aU  the  duties  herein  assigned. 

9.  All  laws  hereby  supplanted  and  such  as  are  inconsistent  here- 
with, are  hereby  repealed. 

The  recent  decision  in  the  case  of  Roberts  vs.  Saj-chet,  in  the  Ches- 
ter County  Courts  (see  Annual  Report  of  1893,  pp.  37-40),  is  of  special 
interest    The  attorneys  for  Sarchet  claimed: 

"1st  That  because  the  Act  of  March  11,  1842,  under  which  these 
proceedings  were  instituted,  had  been  repealed  by  the  Act  of  April  4, 
1889,  or  more  accurately  speaking,  that  the  latter  act,  by  repealing 
the  first  section  of  the  Act  of  1700,  upon  which  the  Act  of  1842  rested 
and  which  alone  gave  it  vitality,  has  annulled  or  rendered  it  inox)era- 
tive. 

2nd.  Because  the  viewers  neglected,  prior  to  repairing  the  fence, 
to  set  forth  in  their  certificate  the  sum  which,  in  their  judgment,  Mr. 
Sarchet  ought  to  pay  for  the  building  or  repairing  of  his  portion  of 
the  same." 

In  fate  decifidom,  Judge  Hemphill  over-ruled  these  claims,  and  held 
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that  the  Act  of  March.  11,  1842,  was  in  no  wise  affected  by  the  re- 
peal of  the  Act  of  1700. 

The  fact  that  the  Act  of  April  4,  1889,  only  refera  to  and  repeals 
the  flpst  section  of  the  Act  of  1700,  was  also  brouj^ht  out  in  this  case. 

At  the  Somerset  meeting  of  the  Board,  held  in  June  of  the  present 
year,  Frederick  Jaekel,  Esq'r,  member  of  the  Board  from  Blair 
county,  thus  explained  the  meaning  of  the  Act  of  1842,  in  answer  to 
the  question  from  the  question  box,  "Does  the  fence  law  as  it  now 
stiinds,  repeal  the  fence  laws  of  1700  and  1784?" 

Mr.  Jaekel  answered  as  follows:  "In  olden  times  every  man  was  the 
owner  of  his  property,  whether  surroundi^d  by  fences  or  anything  else. 
When  the  City  of  Rome  was  built,  they  drew  a  furrow  around  it  with 
a  plow,  and  any  who  would  cross  that  furrow,  were  considered  as 
trespassers.  This  was  brought  into  England,  and  considered  the  Eng- 
lish law%  and  it  is  today  the  law.  This  was  also  brought  over  to  America 
in  Colonial  times,  when  there  was  a  great  deal  of  strife  because  the 
•attle  would  trespass,  and  a  law  was  passed  in  1700,  that  every  man 
must  pix>tect  his  fields  by  building  fences.  It  was  to  be  six  feet  high, 
and  if  cattle  got  into  the  field,  he  had  to  pix)ve,  before  he  could  get 
any  damages,  that  his  fence  was  sufficient.  This  was  in  contradic- 
tion of  the  opinion  and  common  sense  of  all  the  people.  Since  that 
time,  there  have  been  laws  passed  concerning  this  question.  In  1787, 
there  was  a  law  passed;  in  1789,  there  was  another  law  passed;  in 
1842  there  was  still  another  law  passed.  In  1889,  there  was  a  law 
passed  repealing  the  first  and  second  sections  of  the  law  of  1700  and 
1784,  so  that  today,  no  man  need  to  build  any  fences,  whatever. 
Every  man  who  keei)S  stock  must  keep  that  stock  in,  and  be  responsi- 
ble for  it,  and  he  is  liable  for  damages  in  case  it  trespasses .  on 
another's  land;  and  so  we  come  back  to  the  common  law  as  it  existed 
many  years  ago.  I  will  corroborate  this  view  by  the  opinion  written 
by  Justice  Dean,  in  the  case  of  Barber  vs.  Mensch,  but  that  relates 
entirely  to  partition  fences.  Understand,  no  man  need  build  a  fen<;e 
in  order  to  keep  out  other  p(H)ple's  cattle.  For  some  time  thene  has 
been  some  contention  as  to  partition  fences,  but  the  opinion  of  Justice 
Dean,  delivered  in  October,  1893,  settles  that  question.  No  man  is 
bound  to  keep  other^s  cattle  out,  but  each  man  is  bound  to  take  cai'e  of 
his  own  cattle,  and  k-eep  them  in.  The  firat  part  relates  to  the  Act  of 
1700  up  to  1842,  reviewing  them  and  deciding  that  there  is  no  fence 
law  in  existence,  and  that  we  have  come  back  to  the  common  law, 
and  that  no  man  need  build  a  fence.  Mr.  Barber's  pnoperty  adjoined 
that  of  Mr.  Mensch,  in  Union  county;  Barber  made  half  of  the  fence 
and  Mensch  did  not  make  his  part;  Mensch's  cattle  broke  through 
that  bad  part  of  the  fence  and  went  into  Barber's  fields.  Barber  com- 
plained, and  after  a  while,  he  brought  suit  before  a  justice  of  the 
peace,  and  the  justice  awarded  $25.00  damages,  which  he  had  sus- 
tained by  Mensch's  cattle  running  into  his  field.  To  that  award 
Barber  appealed  to  the  court  of  ccmmon  pleas  of  Union  county,  and  the 
court  decided  that  Barber  had  to  build  his  fence  to  keep  Mensch's 
cattle  out;  he  appealed  from  there  to  the  Supreme  Court  of  the 
State,  and  they  decided  that  Barber,  could  make  the  fence,  but 
Mensch  had  to  keep  his  cattle  in." 

In  the  case  of  Barber  vs.  Mensch,  to  which  Mr.  Jaekel  refers,  the 
following  is  found  in  the  charge  of  the  court:  (see  Penn'a  State  Re- 
ports, 157,  pp.  390-398.) 
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"The  ocmtention  of  the  plaintiff  is  tJiat  the  Act  of  1700,  providing 
for  the  erection  of  fences  about  cornfields  and  other  enclosures,  and 
naming  the  kind  of  fence,  heighth  of  it,  and  the  manner,  of  its  con- 
struction, was  repealed  bj  the  Act  of  1881);  that  with  that  Act  fell  the 
Act  of  1842,  pi-oviding  for  the  cost  of  maintainance  and  parti- 
tion fences  between  adjoining  land  owners.  On  the  other  hand,  the 
defendant  contends  that,  while  the  Act  of  1700  was  repealed,  the  Act 
of  1842  is  still  in  force,  and  that  it  is  still  necessary  for  land  owners 
to  keep  up  the  partition  fences.  Without  any  Act  of  Assembly  on 
the  subject,  at  common  law,  a  man  is  nesjKmsible  for  any  damage 
that  his  cattle  might  do  on  the  land  of  anotlier.  The  Act  of  1700  was 
intended  to  prevent  that  in  this  State,  and  from  that  time  until  1889, 
it  did  so.  The  Act  of  1842,  we  do  not  think  was  rendered  null  and 
void  by  the  rc^pealing  Act  of  1889,  as  contended  by  defendant's  coun- 
sel. Between  adjoining  hind  owners,  the  Act  of  1842  is  still  in  force, 
and  it  is  now,  as  it  w^as  before  the  Act  of  1889,  necesstiry  for  fanners 
to  build  partition  fences  and  maintain  them.  That  is  the  principal 
point  which  is  raised  in  this  case.  Thei'efore,  as  between  Mr.  Barber 
and  Mr.  Mensch,  this  fence  being  a  common  fence,  they  were  both 
bound  to  see  that  it  was  in  n^pair;  that  is,  it  was  the  duty  of  each  of 
them  to  keep  up  every  part  of  the  fence,  unless  there  was  an  agnee- 
ment  between  them  that  one  should  kei^p  up  one  part  and  the  other 
the  other,  and  I  believe  there  was  no  evidence  of  any  agreement  of 
that  kind  in  this  case." 

The  plaintiff's  points  are  as  follows: 

1.  That  since  the  Act  of  April  4,  1889,  no  line  or  partition  fence  is 
required  to  be  made  between  lands  of  adjoining  owners,  and  no  condi- 
tion of  any  so-called  line  fence  will  excuse  the  defendant  in  the  presr 
ent  case,  if  the  jury  believe  that  the  defendant's  cattle  WH*re  without 
permission  on  plaintiff's  lands.     (jRe/used,) 

2.  That  if  such  line  or  partition  fence  is  I'equired,  the  evidence 
shows  that  the  plaintiff  did  all  that  he  was  legally  required  to  do  in 
relation  theneto,  and  if  the  jury  believe  that  tlie  defendant's  Ciittle 
were  upon  the  plaintiff's  land  without  his  iKirmission,  the  plaintiff  is 
entitled  to  recover.       (Re/used.) 

3.  That  since  the  passage  of  the  Act  of  April  4,  1889,  no  man  is  re- 
quired to  fence  against  his  neighbor's  cattle;  but  every  i)erson  is 
legally  bound  to  restrain  his  own  cattle.  (7/n's  point  is  refused  as 
faros  this  case  is  concerned.^ 

The  defendant's  jxyints  are  as  follows: 

3.  That  a  partition  fence  is  a  common  burden  to  bot^h  parties,  and 
both  parties  must  build  the  fence;  if  they  cannot  agree,  recourse  must 
be  had  under  the  Act  of  Assembly  of  1842,  before  any  right  of  action 
can  accrue  from  the  condition  of  the  fence.     {Affirmed,) 

4.  That  under  the  Act  of  Assembly,  if  the  parties  cannot  agree, 
the  adjoiner  seeking  to  have  the  fence  must  build  it  himself  and  have 
necouTse  to  the  Act  of  Assembly.     {Affirmed.) 

5.  That  if  recourse  is  not  had  to  the  Act  of  Assembly,  and  a  fence 
built  under  it,  no  right  of  action  can  accnie  by  reason  of  there  being 
no  fence,  neither  can  a  right  of  action  accrue  by  reason  of  breachy 
cattle  if  there  is  no  such  fence.    {Affirmed.) 

Taking  the  cases  of  Eoberts  vs.  Sanchet,  and  Barber  vs.  ^ft»nsch,  we 
draw  the  following  conclusions  as  to  the  meaning  of  the  Act  of  1842, 
and  the  decision  of  the  courts  relating  to  it: — 
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If  there  is  no  agreement  between  adjacent  land  owners  as  to  the 
maintenance  and  repair  of  definite  portioins  of  the  fence,  either  is 
charged  with  its  maintenance,  and  the  cost  ^lould  be  equally  borne; 
if  either  one  is  dissatisfied  with  the  condition  of  the  line  fence,  no 
agreement  hanng  been  made  as  to  the  rei)air  of  certain  portion®  by 
each  land  owner,  before  either  one  can  recover  damages  from  the 
other  by  reason  of  injury  from  cattle,  it  is  his  duty  to  repair  the 
whole  fence,  proceeding  under  the  retpiirements  of  the  Act  of  1842, 
and  placing  one-half  the  cost  ui)on  the  neighbor.  If  he  fails  tor  do 
this,  he  cannot  recover. 

If,  as  usually  is  the  case,  there  is  an  agrement  that  each  party  shall 
maintain  a  certain  portion  of  the  fence,  then  this  construction  will 
not  hold  good,  and  the  party  whose  crops  are  in  danger  must  pnoceed, 
under  the  Act  of  1842,  to  have  the  faulty  fence  repaired  or  recon- 
structed, and  may,  after  a  decision  from  the  fence  viewers  (auditors), 
collect  it  from  his  neighbor;  but  where  there  is  no  mutual  division  of 
the  line  fence,  each  adjoining  laud  owner  is  equally  responsible,  and 
neither  can  assume  the  care  of  a  portion  of  the  fence,  but  must, 
under  the  Act  of  1842,  put  the  whole  in  repair  before  he  can  collect 
damages. 

TlLe  Legislature  of  New  York  recently  enacted  the  following: 

"Section  1.  Section  one  hundred  of  chap  ten  five  hundred  and  sixty- 
nine,  of  the  laws  of  1890,  entitled,  "An  Act  in  relation  to  cows,  consti- 
tuting chapter  twenty  of  the  general  laws,  and  the  act  amendatory 
tliereto,"  is  hereby  amended  to  read  as  follows: 

^'Each  owner  of  two  adjacent  tracts  of  land,  except  when  they 
otherwise  agree,  shall  make  and  maintain  a  just  and  equitable  por- 
tion of  the  division  fence  between  such  lands. 

When  adjoining  lands  shall  border  upon  any  of  the  navigable 
lakes,  streams  or  rivers  of  the  State,  the  owners  of  the  lands  shall 
make  and  maintain  the  division  fence  between  them,  down  to  the  line 
of  low  water  mark,  in  such  lakes,  streams  or  rivers,  except  those 
lands  which  overflow  annually,  so  as  to  be  submerged  with  water  that 
no  permanent  fence  can  be  kept  thereon,  and  known  as  low,  flat 
lands;  and  when  adjoining  lands  such  as  shall  be  bounded  by  a  line 
between  the  banks  of  streajns  of  water  not  navigable,  and  the  owners 
oa*.  occupants  thereof  can  not  agree  upon  the  manner  in  which  the 
division  fence  between  them  shall  be  maintained,  the  fence  viewers 
of  the  town  ^all  direct  upon  which  bank  of  the  stream  and  where 
the  division  fence  shall  be  located,  and  the  portion  to  be  maintained 
by  each  adjoining  owner. 

Section  one  hundred  and  one,  of  said  law  is  hereby  repealed.  This 
Act  shall  take  effect  immediately." 

Governor  Flower  returned  this  Act  to  the  Assembly  without  his 
approval,  and  with  the  following  veto  message: 

^^FoT  more  than  fifty  years  in  this  State,  a  land  owner  has  not  been 
compelled  to  build  a  division  fence,  if  on  due  notice,  he  chooses  to  let 
his  land  lie  open  to  all  animals  on  his  neighbor's  land,  and  does  not 
permit  his  animals  to  trespass  on  the  lands  of  his  neighbor.  This 
bill  proposes  to  abolish  such  privilege,  and  to  enable  one  land  owner 
to  oomi>el  his  neighbor  to  keep  up  a  division  fence,  although  he  has 
DO  animals  to  trespass  on  his  neighbor,  and  he  has  no  objection  to  his 
neighbor's  animals  tresspassing  on  him. 
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When  lands  are  spaorselj  settled  and  uncleared,  this  bill  miglit 
work  hardship  and  injustice.  In  the  more  thickly  settled  and  closely 
cultivated  portions  of  the  State,  both  partiee  have  usually  €'»ch 
mutual  interests  in  the  maintenance  of  a  division  fence  that  neither 
of  tliem  will  ordin-arily  care  to  let  his  lands  lie  open.  In  all  events 
the  advantages  to  be  gained  by  this  biQ  in  the  latter  class  of  ca«e8, 
do  not  seem  sufficient  to  counterbalance  the  hardships  which  would 
result  from  its  adoption  in  the  former  class  of  cases." 


FEEDING  WHOLE  CORN. 


The  Kansas  Erperiment  Station  (Bulletin  No.  47,  for  August,  1894), 
reports  the  result  of  careful  experiments  made  to  ascertain  the  com- 
parative feeding  value  of  dry  and  soaked,  unground  com,  when  fed  to 
steers.  Two  lots  of  five  steers  each  were  selected  for  the  exx)eriment ; 
tliey  were  as  nearly  alike  as  could  be  obtained;  both  were  of  the  eame 
age,  and  cost  13.60  per  hundred  pounds  at  the  time  the  experiment 
was  commenced. 

They  were  separated  by  a  wire  fence,  and  each  lot  had  a  shed  closed 
upon  three  sides  and  open  to  the  south,  fon  shelter.  In  addition  to 
the  Celled  com,  each  lot  had  comfodder,  Kaffir  com  fodder,  oat  straw, 
millet  hay  and  prairie  hay,  each  lot  haA-ing  the  same  kind  of  fodder 
at  the  same  time,  and  every  other  precaution  being  used  to  make  the 
exx)eriment  a  fair  one. 

The  animals  weire  fed  whole  grain  five  times  each  day  during  the 
experiment,  the  frequent  feeding  being  resorted  to  to  prevent  the 
freezing  of  the  soaked  co»nL  Any  amount  left  unconsumed  was  care- 
fully weighed  and  deducted. 

In  order  to  make  the  experiment  perfect^  and  to  prevent  any  differ- 
ence on  account  of  the  imperfect  digestion  of  the  dry  and  soaked 
coom,  eight  shoats  of  120  pounds  each,  were  turned  into  each  lot  to 
consume  the  undiges'ted  grain,  and  throughout  the  experiment,  each 
lot  of  hogs  was  weighed  and  taken  into  consideration  in  arriving  at 
conclusions.  The  report  states  that  "At  first,  when  the  steers  were 
fed  125  pounds  of  dry  com  per  lot,  the  hogs  found  about  all  they 
could  eat  in  the  droppings;  but  as  the  steers  ripened  up,  and  hence 
ate  lesB,  and  the  hogs  gi*ew  larger  and  demanded  more,  it  became  nec- 
essary to  feed  them  some  corn  in  addition,  each  lot  receiving  the  same 
quantity,  with  a  record  of  the  weight" 

The  period  of  feeding  extended  from  October  31st  to  November  4th, 
and  the  record  of  each  lot  of  steers  was  as  follows: 

Lot  fed  on  dry  com;  total  gain,  14G8  x>ounds;  average  daily  gain, 
9.78  pounds;  average  daily  gain  per  head,  1.957  pounds. 

Lot  fed  on  soaked  com;  total  gain  of  lot,  1632  pounds;  average 
daily  gain,  10.88  pounds;  average  daily  gain  per  head,  2.176  pounds. 

The  summary  of  the  experiment  gives  the  following  as  the  amounts 
of  each  kind  of  food  consumed,  and  the  gains  per.  lot  and  per  head: 
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Lot  fed  on  dry  shelled  com:  16,244.5  pounds  of  aheUed  corn;  2667 
pounds  of  corn  fodder;  3667  pounds  of  KaflSr  corn  fodder;  273  pounds 
of  oa/t  straw;  660  jwunds  of  millet  hay;  960  pounds  of  prairie  hay; 
total  weight  of  food  consumed,  24,871.5  pounds. 

Avemge  consumption  of  food  per  head:  Shelled  coim,  3,248.9  pounds; 
com  fodder,  513.4  pounds;  KaflSr  com  fodder,  733.4  pounds;  oat  straw, 
54.6  pounds;  132  pounds  of  millet  hay,  and  192  pounds  of  prairie  hay; 
a  tx>tal  average  per  head  of  4,874.3  pounds  of  food. 

The  results  of  the  feeding  were  as  follows:  Total  gain  in  150  days 
feeding,  1,468  pounds;  average  gain  per  head  in  1150  days,  293.6 
pounds;  average  daily  gain  per  lot  in  150  days,  9.78  pounds;  avenage 
daily  gain  per  head,  1,957  pounds;  total  dyst  of  feed  during  150  days, 
J92.57;  average  cost  of  feed  per  head,  |18.51;  average  coyt  per  pound 
of  gain,  6.3  cents;  food  eaten  per  pound  of  gain,  16.6  pounds. 

The  lot  fed  upon  soaked  com  gave  the  following  record: 

Total  food  eaten:  Shelled  com,  15,787.5  pounds;  com  fodder,  2,558 
pounds;  Kaffir  com  fodder,  3,840  pounds;  oat  straw,  273  pounds; 
millet  hay,  661  pounds;  prairie  hay,  1,008  pounds;  total  weight  eaten, 
24,127.5  pounds.  Average  food  eaten  per  head :  Shelled  com,  3,157.5 
pounds;  com  fodder,  511.6  pounds;  Kaffir  com  fodder,  768  jwunds; 
oat  straw,  54.6  poimds;  millet  hay,  132.2  pounds;  prairie  hay,  201.6; 
total  per  head,  4,825.5  pounds. 

The  results  of  the  feeding  for  this  lot  were  as  follows: 

Total  gain  in  150  days  feeding,  1,632  pounds;  average  gain  per  head, 
326.4  pounds;  average  daily  gain  of  lot,  10.88  x>ouuds;  average  daily 
gain  per  head,  2.176  pounds;  total  cost  of  feed,  $90,613;  average  cost 
of  feed  per  ^ead,  J18.122;  average  cost  per  pound  of  gain,  5.55  cents; 
food  eaten  per  x)ound  of  gain,  14.78  pounds. 

December  23d  it  was  found  that  the  droppings  of  the  lot  fed  upon 
soaked  com  amounted  to  11.65  pounds  (equal  to)  dry  com,  while  on 
the  same  date  the  diioppings  of  the  lot  fed  on  dry  com  contained  16.53 
pounds  (equal  to)  of  dry  com.  As  the  experiment  progressed,  the 
amount  of  dry  corn  in  the  lot  which  was  fed  the  dry  feed  increased 
to  19.87  pounds  to  each  115  jwirnds  of  com  fed,  w^hile  with  the  lot  fed 
the  soaked  com,  the  drojypings  contained  but  13.21  pounds  of  com  to 
each  115  fed. 

In  the  case  of  the  lot  fed  dry  com,  the  amount  of  grain  taken  from 
the  droppings  had  an  actual  weight,  before  drying,  of  44.5  pounds  at 
the  close  of  the  test,  while  the  com  voided  by  those  to  which  the 
dry  com  was  fed,  weightd  but  32.33  pounds. 

Tlie  report  of  the  experiment  states  that  "these  two  lots  of  hogs 
present  an  interesting  contrast.  All  were  thrifty  young  hogs.  The 
two  lots  weighed  alike  within  one  pound  on  November  16th,  when  they 
were  put  behind  the  steers,  and  they  were  placed  under  exactly  the 
same  conditions;  yet  the  hogs  following  lot  No.  2  (to  which  the  dry 
com  was  fed)  gained  112  pounds  more  than  those  following  lot  No. 
1,  and  this  in  141  days  feeding." 

The  experiment  demonstrated  the  fact  that  if  100  pounds  of  air- 
dried  com  was  placed  in  a  light  bag  and  immersed  in  water  for  a  mo- 
ment and  allowed  to  drain  thoroughly,  the  com  would  weigh  106.25 
pounds;  it  was  also  efhown  that  100  pounds  of  similar  com  soaked  in 
water  12  hours  would  wedgh  121.25  pounds,  and  that  the  limit  ap- 
peared to  be  reaehefl  after  190  hours  soaking,  when  the  100  pounds 
weighed  147.5  pounds. 
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In  the  summary  of  the  experiment  the  following  points  are  brought 
out: 

L  The  five  steers  fed  on  soaked  corn  (shelled),  gained  a  total  of 
1,632  pounds  in  150  days  on  3S2  bushels  of  corn,  while  the  five  steers 
fed  on  dry  com  gained  a  total  of  only  1,468  pounds  on  290  bushels  of 
com. 

2.  The  steers  fed  on  soaked  com,  owing  to  their  better  condition, 
brought  a  higher  price  in  the  market  than  the  steers  fed  on  dry  com. 
Balancing  both  cost  of  feed  and  market  value  of  the  two  lots  there  is 
a  difference  of  |25.50  in  favor  of  soaking  the  com. 

3.  The  hogs  following  the  steers  fed  on  soaked  com  made  a  total 
gain  of  635  pounds,  while  the  hogs  following  the  dry  com  steers  made 
a  total  gain  of  747  pounds.  This  makes  a  difference  of  112  pounds  in 
favor  of  the  dr\'  corn,  and  the  market  value  showed  a  difference  of 
?5.58  in  favor  of  hogs  following  dry  com  steers. 

4.  Based  on  the  foregoing  figure®  it  will  pay  to  soak  corn  if  it  can 
be  soaked  for  six  cents  or  less  per  bushel. 


W^IEAT  A8  STOCK  FOOD. 


The  quarterly  report  of  the  Kansas  State  Board  of  Agricultun^ 
devotes  considerable  amount  of  space  to  the  consideration  of  wheat  as 
a  stock  food,  and  also  to  a  comparison  between  it  and  com.  One  of 
the  writers  advances  the  follo\\ing  arguments  in  favor  of  wheat: 

*Trom  a  purely  scientific  standpoint,  wheat  is  a  more  nearly  perfect 
food  for  animals  of  all  kinds  tlian  is  com,  and  pound  for  pound,  pro- 
duces greater  gains.  Corn  contains  too  great  a  proportion  of  carbo- 
hydrates and  fata,  and  the  excess  is  wasted,  or  worse  than  wasted, 
by  taxing  the  energies  of  the  animal  in  the  digestion  of  elements  that 
cannot  be  assimilated.  Its  'nutritive  ratio',  which  is  the  ratio  exist- 
ing between  the  quantity  of  protein-muscle  forming  elements  and  the 
combined  quantities  of  carbohydrates  and  fats,  is  too  wide.  Wheat 
contains  a  greater  proportion  of  protein  and  a  less  proportion  of 
carbohydrates,  and,  therefore,  comes  nearer  than  com  to  meeting  the 
requirements  of  animals.  There  are,  however,  other,  considerations, 
as  of  mechanical  condition,  militating  against  wheat  and  in  favor  of 
com,  which  makes  it  a  matter  of  dispute  whether  fed  as  nearly  alone 
as  grain  is  usually  fed  in  this  western  country,  com  is  not,  by  weight, 
the  more  valuable  feed.  In  any  case,  it  is  undisputed  that  it  is  bettor 
where  wheat  is  fed,  to  make  it  only  the  basis  of  a  ration,  instead  of 
feeding  it  clear,  to  compensate  for  its  deficiencies  by  the  addition  of 
other  foods,  and  thus  balance'  the  ration." 

A  writer  who  has  had  a  large  amount  of  experience  in  feeding 
wheat  recommends  the  following  as  safe  and  profitable  rations: 
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Mixtures. 


Mixture  Wo.  1. 

60  pounds  corn 

50  pounds  wbeat,  .  .  . 

100  pounds  mixture. 

Mixture  No.  2. 

40 pounds  wbeat,  .  .  . 

40  pounds  com 

30  pounds  bran 

100  pounds  mixture, 

MixluTt  No.  3. 

40  pounds  wbeat,  .  .  . 
20  pounds  com,  .... 
20  pounds  oats,  .... 
20  pounds  middlings,  . 

100  pounds  mixture, 

Mixture  No.  4. 

60  pounds  wbeat,   .  .  . 

20  pounds  oats 

20  pounds  middlings,   . 

100  pounds  mixture. 


Protein. 

Carbo- 
bydrates. 

PowuU. 
31.3 
27.9 

69.2 

22.3 
25.1 

8.8 

Fat. 

Pound*. 
3.5 
4.6 

Pounds. 
2.1 
0.9 

8.1 

3.7 
2.8 
2.5 

3  0 

0.7 
1.7 
0.6 

9.0 

3.7 
1.4 
1.8 
2.4 

56.2 

23.3 
12.6 
8.9 
8.4 

3.0 

0.7 
0.8 
0.8 
0.6 

9.3 

5.5 
1.8 
2.4 

9.7 

53.3 

2.9 

1.1 
0.8 
0.6 

2.5 

33.4 
8.9 
8.4 

60.7 

Nntritlve 
ratio. 


1:5.3 


The  writer  fiirtJier  states  tliat  the  experience  of  himself  and  neigh- 
bons  demonstrates  that  Nos.  1  and  2  are  best  snited  for  fattening  ani- 
mals, and  Nos.  3  and  4  best  for  growing  animals. 

Prof.  W.  A.  Henry,  of  the  Wisconsin  Experiment  Station,  wrote  as 
follows  in  reference  to  the  use  of  ground  wheat  as  a  stock  food : 

"As  to  the  fine  or  coarse  grinding  of  wheat,  I  cannot  give  definite 
information.  In  general,  for  cattle  1  do  not  see  why  we  should  grind 
the  grain  fine,  since  grain  cracked,  or  slightly  crushed,  seems  very 
palatable  and  is  well  liked  by  most  feeders.  I  admit  there  is  great 
diversity  of  opinion  on  all  the.se  points,  and  one  can  get  any  sort  of 
an  answer  he  searches  for.  I  think  wheat  rolled  or  broken  rather 
coarse  by  grinding  (chop  feed)  will  prove  very  satisfactory  for  steers, 
and  that  they  will  less  often  cloy  on  it  than  w  hen  ground  into  a  flour, 
which  is  apt  to  make  a  pasty  mass  on  mastication  unless  well  mixed 
with  bran  or  com. 

.  "I  know  of  but  a  single  experiment  in  feeding  wheat  to  steers. 
Prof.  Wm.  Brown,  of  the  Ontario  Agricultural  College,  fed  damaged 
wheat  to  20-months-old  steers  averaging  1,030  pounds.  He  says:  It 
was  a  miserably  dried  up,  shriveled  and  badly  damaged  sample  of  fall 
wheat.  Millers  would  not  even  take  a  present  of  it.'  He  found  it  re 
quired  five  pounds  hay,  twenty-three  pounds  roots  and  four  and  one- 
half  pounds  wheat  to  add  one  ix>und  live  weight.  This  is  a  rather 
small  amount  of  feed  all  around  for  a  pound  of  inerease. 

"At  the  Woodbum  Experiment  Station,  England,  Doctor  Voelcker 
fed  wheat  three  seasons  to  fattening  sheep,  in  comparison  with  grain, 
oil  meal  and  cotton-seed  meal,  and  concluded  that  w^heat  produced 
the  cheapest  gain,  at  current  prices  for  food  stuffs  in  England. 

"A  number  of  experiments  have  been  conducted  in  feeding  wheat  to 
hogs.  At  the  Dominion  Experiment  Station,  Ottawa,  Prof.  Robertson 
fed  wheat  injured  by  frost  to  hogs,  with  a  gain  varying  from  nine  to 
fourteen  pounds  of  live  weight  from  one  bushel  of  shrunken  wheat, 
the  larger  gain  from  a  bushel  being  with  growing  pigs,  and  the  smaller 
with  heavy  hogs.     At  this  station  we  have  conducted  some  experi- 
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mentB  with,  wheat  in  comparison  with  com,  the  results  of  which 
have  not  yet  been  published.  I  may  say,  however,  that  a  combinatioii 
of  wheat  and  cora  gave  a  highec  rate  of  gain  with  hogs  than  either 
grain  fed  separately. 

"As  to  the  relative  merits  of  wheat  and  corn,  it  is  hard  to  draw  any 
exact  comparison,  for  we  can  only  compare  things  that  are  alike.  Fcrt* 
growing  animals  I  place  wheat  from  ten  to  twenty-five  per  cent,  above 
com;  for  simply  fattening  growing  hogs,  I  doubt  if  it  will  go  any 
further,  pound  for  pound.  A  mix^ture  of  wheat  and  com,  ground,  will 
make  more  pork  than  either  alone,  I  am  quite  sure." 

Prof.  Chilcott,  of  the  South  Dakota  Experiment  Station,  thus  sum- 
marizes the  results  of  their  experiments  in  the  use  of  wheat  as  food 
for,  hogs: 

"1.  Hogs  averaging  IQO  pounds  in  weight  can  be  purchased  near 
September  1  at  f4.50  per  cwt.,  live  weight,  fed  three  months  on  noth- 
ing but  wheat,  water,  ashes  and  salt,  and  an  occasional  handful  of 
hay  or  com  fodder,  butchered  and  sold  December  1  for  |5.50  per  cwt., 
dressed,  and  will  return  from  5G  to  58  cents  per  bushel  for  wheat  con- 
sumed, without  allowing  anything  for  manure  or  labor  in  oaring  for 
hoga 

"2.  At  present  prices  wheat  can  be  profitably  fed  as  an  entire  ra- 
tion, but  it  would  undoubtedly  pay  better  to  mix  it  with  some  other 
food,  particularly  during  the  earlier  stages  of  fattening. 

"3.  Hogs  fed  on  ground  wheat  made  a  more  rapid  and  unifomi 
gain  and  produced  more  pork  of  rather  better  quality;  but  they  also 
consumed  more  food  thiin  those  fed  upon  whole  wheat.  Those  fed 
ground  wheat  required  4.81  pounds  of  wheat  to  pnoduce  one  pound 
of  gain,  while  those  fed  whole  wheat  required  4.91  pounds  to  make  the 
same  gain.  Ground  wheat  brought  58.39  cents  per  bushel,  while  that 
fed  whole  brought  55.83  cents  per  bushel,  a  difference  of  only  2.5() 
cents  per  bushel.  This  would  hardly  pay  for  grinding,  but  consider 
ing  the  bettea*  quality  of  the  pork  and  greater  weight,  it  would  prob- 
ably pay  to  grind,  if  it  could  be  done  without  much  extra  cost. 

"4.  Ground  wheat  brought  58.39  cents,  whole  wheat  55.83  cents, 
peas  G5.36  cents,  and  com  60  cents  per  bushel,  on  an  average,  for  all 
the  grain  conisiimied  during  the  entire  experiment,  continuing  for  ninet\' 
days.  Hogs  fed  on  peas  did  much  better,  in  proportion,  during  the 
first  part  of  the  experiment  than  they  did  during  the  latter  part, 
which  would  indicate  that  peas  are  not  as  good  for  a  complete  ration 
for  a  long  period  as  either  wheat  or  com. 

"5.  The  quality  of  the  pork  made  from  corn  and  ground  wheat  was 
about  equal,  and  was  supeiior  to  that  made  from  whole  wheat,  peas 
or  mixed  food.    That  made  from  mixed  foods  was  the  fattest. 

"6.  The  average  daily  gain  of  hogs  fed  on  peas  was  1.21  pounds;  on 
whole  wheat,  1.12  pounds;  om  ground  corn,  1.40  pounds;  on  ground 
wheat,  1.32  pounds,  and  on  mixed  foods,  1.61  pounds. 

"7.  This  question  was  not  settled,  but  it  was  very  plainly  demon- 
strated that  a  considerably  larger  return  per  bushel  for  food  consumed 
would  have  been  realized  if  the  hogs  had  been  sold  at  the  end  of  th<^ 
second  period.  This  was  particularly  true  of  lot  1,  fed  on  peas.  The 
decnease  in  rate  of  gain  in  proportion  to  food  consumed  for  those  fed 
com  meal  and  wheat  was  no  greater  than  could  be  accounted  for  by 
the  natural  result  of  increased  weight  and  age." 

Secretary  Oobum,  of  the  Kansas  Board  of  Agrionlturo,  after  obtain- 
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ing  the  results  of  practical  expeniments  in  a  large  proportion  of  tiie 
counties  of  the  State,  thus  summarizes  the  situation  as  illustrated  by 
them: 

^*It  is  sui)erior  to  com,  poimd  for  pound,  as  a  grain  to  produce 
healthful,  well-balanced  growth  in  young  animals. 

Mixed  with  com,  oats  or  bran,  it  is  much  superior  to  either  alone, 
for  work  horses. 

Fed  to  cows,  it  is  an  exceptional  milk-producer,  and  for  that  pur- 
pose com  is  scarcely  to  be  compared  with  it. 

For  swine  of  all  ages,  it  is  a  healthful  and  agreeable  food,  giving 
generous  retums  in  botk  framework  and  flesh,  but  fed  whole,  espe- 
cially without  soaking,  is  used  at  a  disadvantage.  Ground  and  made 
into  slops,  it  is  invaluable  for  suckling  cows,  and  for  pigs  both  before 
and  after  weaning. 

For  cattle,  it  has,  at  least  as  a  part  of  tiieir  grain  ration,  a  very 
high  value,  which  is  much  enhanced  in  the  line  of  needed  variety  by 
mixing  with  com,  and  in  a  still  greater  degree  by  mixing  judiciously 
with  bran,  oil  cake  or  other  albuminous  foods  tending  to  balance  thle 
carbonaceous  nature  of  the  clear  wheat. 

With  com  and  wheat  approximating  the  same  price  per  bushel,  it 
is  not  unprofitable  nor  wicked  to  feed  the  wheat;  yet,  if  it  can  be 
ground,  rolled,  crushed  or  in  «ome  way  broken  at  a  total  cost  not  ex- 
ceeding five  to  seven  cents  per  bushel,  to  feed  it  whole  and  dry  is  un- 
wise. 

It  can  be  ground  at  a  cost  of  five  cents  per  bushel,  and  on  a  major- 
ity of  Kansas  farms  for  very  much  less. 

If  grinding  is  impracticable,  soaking  fixwn  twenty-four  to  thirty -six 
hours  (the  length  of  time  depending  somewhat  upon  the  weather  and 
season)  is  for  various  reasons  deemed  desirable,  but  is  injudicious  to 
any  extent  that  its  being  moist  facilitates  swallowing  without  the 
mastication  or  the  proper  mixing  with  saliva.  Any  airangement  or 
system  of  feeding  by  which  the  grain  was  delivered  in  such  a  way 
that  tJb-e  animal  could  eat  but  slowly,  would  largely  overcome  this 
defect 

It  is  a  superior  food  for  all  fowls,  and  as  a  promoter  of  the  maxi- 
mum egg  production,  is  unsurpassed  by  any  other  grain. 


oon^ON-sEM)  fi^:ei). 


During  the  past  season  quite  a  large  amount  of  a  mixture  of  ground 
cotton-seed  hulls  and  cotton-seed  meal  have  been  sold  in  the  State 
as  a  dairy  food.  The  mixture  was  said  tx>  contain  not  less  than  one- 
fifth  of  cotton-seed  meal,  but  all  samples  examined  indicated  that 
the  proportion  of  pure  cotton-seed  meal  was  considerably  less  than 
the  amount  advertised,  and  that,  in  fact,  in  many  cases  there  was 
barely  suflficieut  of  the  meal  to  color  the  mixture,  and  in  some  cases 
even  this  appears  to  have  been  in  a  damaged  condition. 

We  have  taken  considerable  pains  to  obtain  the  views  aud  results 
of  i>ractical  dairymen  and  stock  feeders  who  have  used  the  mixture, 
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aad  thus  far  none  are  inclined  ix>  speak  favorably  of  the  aatticle  when 
compared  with  corn-meal,  bran  or  other  stock  foods  then  on  the  mar- 
ket; but  the  main  difficulty  in  most  of  the  answ^ers  was  in  th^  fact 
that  but  few  of  those  who  had  experimented  had  weighed  the  milk 
or  kept  careful  accounts  of  the  results  of  their  test 

Thomas  J.  Philips,  residing  near  Atglen,  CJhester  county,  having  a 
large  dairy  kept  for  the  sale  of  milk,  reports  that  in  January  he  fed  it 
and  made  a  careful  test  "witih  its  milk  producing  value  as  compared  with 
wheat  and  com-meal,  and  with  wheat  bi-an  and  corn-meal;  he  found 
that  with  the  cotton-seed  feed,  com-meal  and  clover  hay,  making  his 
ration  costing  him  nineteen  and  one-half  cents  per  cow;  with  wheat 
bran,  corn-meal  and  clover  hay,  costing  eighteen  cents  per  day  per  cow, 
and  wheat  bran,  com-meal  and  clover  hay,  at  a  cost  of  sixteen  eents  per 
day  per  cow,  the  amount  of  milk,  although  costing  more  with  the  cot- 
ton-seed feed,  did  not  increase  in  amount,  and  that  he  had  arrived  at 
the  conclusion  that  it  did  not  pay  with  corn-meal,  wheat  and  wheat 
bran,  compared  with  their  present  prices. 

S.  F.  Barber,  living  near  Harrisburg,  and  carrying  on  a  large  dairy 
for  butter  and  cream,  reports  that  he  had  made  a  careful  experiment 
with  cotton-seed  feed  and  did  not  find  it  satisfactory.  He  reports  as 
foUows: 

"After  three  weeks'  trial,  I  have  not  been  able  to  increase  the  milk 
ftow  or  the  per<;entage  of  butter  fat.  During  the  trial  they  were  fed 
one-third  coarse  bran,  one-third  com  chop  and  one-third  cotton-seed 
feed.  On  this  feed  they  about  held  their  own  in  milk,  but  lost  in  live 
weight;  my  usual  feed  costing  less  i)er  day  per  cow,  made  more  mUk 
and  more  butter  fat." 

The  Tennessee  Exi)eriraent  Station  (Bulletin,  Vol.  VI,  No.  2,  for 
April,  1893),  gives  the  following  as  a  result  of  an  extended  experiment 
at  the  station: 

"The  result  shows  that  thirteen  pounds  of  cotton-seed  hulls  can  be 
advantageously  used  to  take  the  place  of  fifteen  pounds  of  com  silage 
and  six  pounds  of  hay  in  making  up  a  ration  with  thi*ee  pounds  of 
cotton-seed  meal  and  five  pounds  of  wheat  bran,  while  reducing  the 
eost  about  ten  per  cent 

*We  are  thoroughly  convinced  that,  properly  used,  cotton-seed  hulls 
from  sound  seed  and  fi*ee  from  extraneous  matter,  of  such  quality 
as  those  furnished  to  us  for  this  series  of  experiments,  are  a  valuable 
addition  to  our  list  of  feed  stuffs  for  milch  cows.  We  can  recommend  as 
giving  satisfactory  results  the  use  of  as  much  as  fifteen  pounds  of 
cotton-seed  hulls  in  the  daily  ration  per  1,000  pounds,  live  weight  A 
larger  proportion  has,  with  our  cows,  caused  a  weakening  of  the  di- 
gestive powers,  evidenced  in  some  cases  by  a  tendency  to  diarrhoea, 
and  in  others  to  constipation. 

"Ootton-seed  meal  and  cotton-sel^d  hulls  should  be  far  more  exten- 
sively used  as  a  cattle  food.  These  products  of  the  cotton  fields  of 
the  South  wiQ  enable  the  farmers  of  Tennessee  to  maintain  or  to  re- 
store the  fertility  of  their  lands  at  the  least  cost  for  manures." 

Prof.  H.  J.  Waters,  of  the  Pennsylvania  Agricultural  Experiment 
Station,  gives  the  following  as  the  composition  of  the  cotton-seed  feed 
used  by  them : 


4-7-94 


60 


AGRICULTURE  OF  PENNSYLVANIA.  [OfF.  DOC. 


• 

Cottonseed 
meal. 

Cottonseed 
bulls. 

One  part  of 

meal  to  five 

of  bulls. 

Cottonseed 
feed. 

Wat«r, 

8.2 
77.2 
42.3 

5.6 
23.8 
13.1 

10.4 
2  6 
4.0 
41.4 
36.6 
2.0 

10.0 
3.4 
10.4 
37. » 
34.4 
3.9 

7.6 

Ash 

2.6 

Protein 

8.8 

Crude  tlbre, 

46.0 

Nitrogen-free  extract,     

32.6 

rat, 

2.9 

100.0 

100.0 

100.0 

100.0 

In  pelatLon  to  the  comparative  proportioii  of  cotton-seed  mieol  and 
cotton-seed  hulls  in  the  feed,  Prof.  Waters  writes  as  follows: 

"The  analysis  of  the  cotton-seed  feed  would  indicate  that  this  par- 
ticular sample  contained  less  meal  and  more  hulls  than  was  claimed. 
A  mixture  of  one  part  of  meal  to  nine  of  hulls  w  ould  have  about  the 
composition  of  the  sample  examined.  It  should  be  borne  in  mind, 
however,  that  the  cotton-seed  meal  is  a  fine  powder  and  might  very 
neadilj  sift  down  to  the  bottom  of  a  pile  of  the  feed,  so  that  the  sam- 
ple as  sent  may  not  be  a  fair  representation  of  the  feed.'' 

The  report  of  the  Pennsylvania  Experiment  Station  compares  the 
digestibility  of  cotton-seed  feed  with  that  of  bran,  com,  timothy  hay 
and  com  fodder,  as  follows : 


Bran,  at 
$17.60. 

Corn,  at 
45  cents. 

Cottonseed 
feed,  at 
115.00. 

Tlmotby 
bay.  at 
$10.00 

Cured  corn 

fodder,  at 

$4.00. 

Digestible  protein, 

12.0 
35  6 
2.9 

8.1 
64.8 
4.7 

7.1 
25.0 
3.5 

8.1 
48.3 
0.9 

2.5 

DtKosttble  carbohydrates, 

Digestible  fat 

35.1 
0.6 

Total 

50.5 

1:3.5 

1.738c. 

77.9 

1:9.0 

1.03>c. 

85.6 

1:4.6 

2.107c. 

47.3 

1:'5.3 

1.057c. 

38.2 

Nutritive  ratio 

One  pound  of  digestible  food  costs,    . 

1:14.6 
0.528c. 

The  same  authoi-ity  gives  the  comparative  digestibility  of  cotton- 
seed meal,  cotton-seed  hulls  and  of  two  mixtures  of  the  two,  as  fol- 
lows: 


Cottonseed 
meal. 

Cottonseed 
bulls. 

One  part  of 

meal  to  five 

of  huUs. 

One  part  of 

meal  to  nine 

of  hulls. 

Digestible  protein 

37.6 
15.8 
13.1 

1.0 

26.8 

1.6 

7.1 
25.0 
3.6 

4.7 

Digestible  carbohydrates 

25.7 

Digestible  fat 

2.8 

Total,     

66.5 
1:1.2 

29.4 
1:30.4 

35.6 
1:4.6 

33.2 

Nutratire  ratio, 

1:6.7 

In  summing  up,  Prof.  Waters  writes: 

"According  to  the  above  figures,  cotton-seed  feed  is  a  relative  ex- 
pensive feed,  especially  when  compiired  with  ooarse  foddere  It  seems 
to  be  very  doubtful  whether  it  is  an  economical  feed  for  Northern 
farmers  to  buy.  In  the  Southern  States,  where  hay  is  often  scarce 
and  expensive  and  the  hulls  are  comparatively  cheap,  the  latter  un- 
doubtedly offer  an  economical  substitute  for  coarse  fodder,  while  the 
feeding  value  of  the  meal  is  unquestioned." 
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DAIRY  HERDS  AND  DAIRY  BARNS. 


The  experience  gained  by  some  of  the  ownerls  of  our  larger  dairy 
herds  during  the  jmst  ten  years  is  of  a  natore  which  should  lead  us 
to  pause  and  consider  whether  we  may  not,  at  least  in  certain  direc- 
tions, have  gone  too  far  for  profit  and  for  the  general  good  health  of 
our  animals.  The  indications  ane  that  the  theory  that  warmth  and 
shelter  are  equivalent  to  food,  has  been  carried  too  far,  and  that  there 
is  a  i)o«sibLlity  of  keeping  dairy  stock  too  warm  for  positive  profit, 
and  that  increasing  the  yield  of  the  cow  beyond  a  certain  point  may 
be  followed  by  consequences  which  may  rob  it  of  all  of  its  prc^fit,  or  that 
in  other  words,  the  increased  loss  from  disease  may  more  than  coun- 
ter-balance the  i)ossible  gain. 

As  an  illustration,  let  us  take  the  recent  outbi-eak  of  tuberculosis 
in  a  large  herd  -in  Eastern  Pennsylvania.  Here  w^e  had  one  hundred 
cows  under  the  most  favorable  conditions  for  the  production  of  large 
amounts  of  milk  at  a  minimum  of  cost  As  they  were  selected  with 
great  care  by  a  good  judge  of  dairy  stock,  it  would  have  been  imx>OBsi- 
ble  to  have  found  one  hundred  other  cows  in  one  herd  anywhere  in 
the  State  giving  such  satisfactory  results  in  point  of  yield  and  cost  of 
the  product;  they  were  liberally  fed  upoti  the  best  of  food,  kept  in  a 
warm  bam  and  well  cared  for  in  every  respect 

A  tubercular  animal  was  introduced  into  the  herd  without  suspiciloto, 
and  in  a  short  time  seventy-five  per  cent  of  the  cows  were  found  to 
be  infected,  and  were  promptly  killed  by  order  of  the  trustees.  This 
infection  could  not  be  charged  to  any  predispoation  to  the  disease, 
for  the  animals  were  as  healthy  a  looking  a  herd  as  could  be  found 
anywhere,  and  the  fact  that  until  the  introduction  of  this  animal 
they  had  been  healthy,  would  indicate  that  there  was  no  special  ten- 
dency to  disease  of  this  or  any  other  kind,  and  yet  within  a  compara- 
tively short  space  of  time,  the  damage  was  done  and  the  injury  be- 
yond repair. 

Measurements  show  that  each  animal  had  an  average  of  about  475 
cubic  feet  of  air  space,  and  that,  at  least  in  cold  weather,  the  stables 
were  made  warm  by  the  animal  heat  and  breath  of  the  occupants, 
and  it  is  pr?obably  to  this  fact  that  the  great  i)ercentage  of  infection 
was  due,  for  it  would  have  been  difficult  to  have  contrived  a  better 
mode  of  spreading  a  contagious  disease  than  was  here  presented,  and 
all  of  the  surroundings  of  care,  warmth,  etc.,  had  a  tendency  only  to 
make  the  case  worse. 

This  and  similar  instances  within  the  experience  of  every  veteri- 
nary surgeon  in  the  State  will  serve  to  illustrate  the  point  that  we 
wiish.  to  make,  viz,  that  there  is  a  condition  beyond  which  we  cannot 
go  with  profit,  and  that  if  this  point  is  passed,  either  by  increasing 
the  warmth  of  the  stock,  in  heavy  feeding  and  milking,  or  in  increas- 
ing the  number  kept  within  certain  limits,  the  danger  to  and  the  per- 
centage of  loss  frtym  disease  is  greatly  increased. 

Every  flock  master  knows  that  the  profit  obtained  from  fifty  sheep 
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in  one  enclosure  cannot  be  doubled  bj  one  hundred;  every  poultry 
keej^er  knows  that  the  profit  from  fifty  hens  cannot  be  doubled,  even 
wxdi  similar  care  and  feed.  And  we  ane  forced  to  admit  the  fact  that 
the  same  reasoning  holds  good  with  our  dairy  stock. 

We  would  not  wish  to  be  undei'stood  that  an  increase  in  the  number 
of  animals  in  one  place  necessarily  increases  their  liability  to  disease 
and  death,  but  we  think  that  the  statistics  prove  that  this  condition 
of  affairs  does  practically  exist,  and  that  it  is  not  due  to  the  immediate 
fact  that  the  numbei^  have  been  increased,  but  to  the  fact  that  in 
ninety-nine  cases  out  of  the  hundred,  this  increase  in  numbers  is  made 
possible  by  the  decrease  in  the  amount  of  air  space  per  animal;  and 
we  think  that  it  is  just  here  that  the  evil  will  be  found,  and  that 
it  is  here  that  the  remedy  ?5hould  be  applied.  When  the  num- 
bers are  increased,  instead  of  decreasing  the  air  space  i>er  animal,  it 
should  be  increased;  for  every  addition  is  like  adding  fuel  to  a  flame; 
it  makes  the  conflagration  that  much  the  more  difficult  to  control. 

John  M.  Parker,  in  a  paper  read  before  the  Massachusetts  Veteri- 
nary Association,  uses  the  following  language: 

"Our  sunxmndings  make  us  what  we  are.  If  our  treatment  could 
begin  with  the  birth  of  the  patient,  in  ninety-nine  per.  cent,  of  cases 
we  should  have  no  tuberculosis  to  treat.  No  matter  about  the  family 
history.  And  this  remark  applies  equally  well  to  the  dairy  cow. 
Their  surroundings  make  them  what  they  are.  And  I  venture  to 
assert  that  if  sanitary  and  hygienic  conditions  were  what  they  should 
be,  we  would  have  little  or  no  bovine  tuberculosis  in  our  dairy  herds. 
It  is  the  common,  every  day  life  that  the  person  leads  that  governs  his 
health,  and  it  is  the  common  every  day  life  the  dairy  cow  leads  that 
governs  her  health  and  vitality.  Their  sun?oundings  make  them  what 
they  are. 

"Sanitary  science  has  made  va^  strides  in  the  last  twenty  yeai^s, 
yet  our  dairy  farms  are  in  practically  the  same  condition  they  were 
fifty  years  ago.  In  fact  no  effoitt  is  made  on  the  average  farm  to  con- 
form to  any  sanitary  laws  or  regulations  whatsoever.  The  old,  bar- 
barous practice  of  confining  the  cow  in  stanchions  is  still  in  use,  and 
the  old  barn  and  barn  yard,  with  its  strong  odor  and  slimy  filth,  are 
still  in  existence. 

"Sanitary  science  is  advancing  every  year.  Our  cities  are  well 
drained,  our  drinking  water  is  carefully  guarded,  houses  and  schools 
must  have  sufficient  light  and  air,  our  young  men  and  childi^en  must 
have  exercise,  and  yet  our  dairy  cattle  ai*e  expected  to  I'etain  their 
health  and  strength,  and  to  maintain  their  vitality,  shut  up  for  months 
in  close  bams,  without  ventilation  or  fresh  air,  and  with  little  light; 
compelled  to  stand  in  their  tracks  unable  to  move,  unable  to  turoi 
around  even  to  lick  their  sides." 

In  another  portion  of  his  essay,  Mr.  Parker  uses  the  following  lan- 
guage: 

"Every  one  knows  that  exercise  increases  the  flow  of  blood  to  the 
muscles,  and  in  consequence  of  the  greater  amount  of  waste  products 
carried  off  and  the  greater  amount  of  oxygen  required  by  the  sys- 
tem, a  quickening  of  the  heart's  action  and  a  quickening  of  breathing 
results.  On  the  other  hand,  when  little  or  no  exercise  is  taken,  the 
circulation  becomes  sluggish,  the  heart,  like  any  other  large  muscle, 
degenerates  for  want  of  use.  The  breathing  becomes  shallow  and  the 
lungs  are  not  expandtMl.    When  any  extra  strain  is  put  upon  them, 
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they  are  not  able  to  do  their  work,  and  we  have  rupture  and  perma- 
nent dilation  of  the  air  cells,  along  with  weak  lungs  and  a  predisposi- 
tion to  pulmonary  disease. 

In  referring  to  exercise  I  do  not  wish  to  be  understood  as  advocat- 
ing a  large  field  op  range  for  the  cattle  to  run  over.  I  do  not  wish  to  ad- 
vocate anything  impracticable,  but  I  do  think  that' the  present  method 
of  confining  dairy  cattle  with  stanchions  is  capable  of  impnovement. 
I  do  think  they  ought  to  be  allowed  tiheir  liber'ty,  and  further,  I  donolt 
see  anything  impracticable  in  any  such  suggeetion.  Any  eondition  tihat 
affects  the  comfort  of  the  animals  must  affect  their  general  well 
being." 

Dr.  Parker,  after  making  a  careful  insi)ection  of  a  lar^  number 
of  dairy  bams  and  cow  houses,  publishes  tie  following  table,  showing 
the  actual  condition  of  twelve  taken  at  random: 


Number. 

Namber  of 
Cattle. 

Cubic  space 
for  animal. 

Ventilation. 

Light. 

Water. 

Cel- 
lar. 

Manure,  bow 
disposed  of. 

1 

7 

4B.'> 

None,   .... 

do 

do 

do 

do 

Stairway,  .  . 
None,   .... 

do 

Good 

Poor,  .... 
None,   .... 

do 

Poor,    .... 

do 

None,  .... 
Poor 

do 

Fair 

Good,  .... 

do 

Fair 

Poor 

Good 

do 

city 

X?'\ . : : 

Spring,    .  .   . 

do.         .  .  . 

do.  .  .  . 
Well 

do 

do 

do 

Puddle,  .  .  . 
Spring,    .  .  . 

res. 

No, 

do. 

do. 

do. 

Yes, 

do. 

do. 

do. 

do. 

do. 

do. 

rellar. 

2.  . 

10 
1 
6 
4 
7 
7 

12 

19 
8 
8 

12 

28fi,    .  . 

Outside  bam . 

a! 

440,     .    . 

do. 

4,  . 

224.    .   . 

do. 

6.  . 

143,     .   . 

do. 

?;■ 

800.     .   . 
41G,    .   . 

Cellar, 
do. 

8,  . 

487,    .   . 

do 

iS:: 

11,  . 

12.  . 

1,165,     .   . 

2«6,     .   . 
1,3.30,    .   . 

233,     .   . 

go. 
do. 
do. 
do. 

• 

In  commenting  upon  the  table,  he  writes:  "You  will  observe  that, 
as  a  rule,  the  cattle  are  far  too  crowded.  In  the  city  of  Boston,  each 
animal  must  have  1,000  cubic  feet  of  space,  and  probably,  with  good 
ventilation,  that  may  be  sufficient;  at  any  rate  it  is  an  immense  im- 
provement on  many  farms  in  other  parts  of  the  State.  But  even  1,000 
cubic  feet  are  altogether  inadequate  if  there  is  no  ventilation.  What 
mnst  be  the  condition,  then,  of  the  barns  when,  as  in  No.  5,  there  is 
only  143  cubic  feet  for  each  animal,  with  no  ventilation?  In  only 
three  farms  out  of  tbe  twelve,  you  will  notice,  is  there  amy  attempt 
made  at  ventilation,  and  even  in  these  it  is  more  in  name  than  in  fact. 
And  not  in  a  single  barn  that  I  have  been  in  is  there  any  provision 
made  for  the  admission  of  fresh  air/* 


FOOD  RATIONS— THEIR  QUANTITY   AND  EFFECT. 


A  careful  series  of  experiments  conducted  at  the  State  College  Ag- 
ricultural Experiment  Station,  under  the  supervision  of  Professors 
Waters,  Caldwell  and  Weld,  enabled  them  to  draw  the  following  con- 
clnsions  as  to  the  effect  of  increasing  the  rations  of  cows: 

1.  When  the  average  cost  of  the  food  consumed  per  cow  per  day 
was  19.9  cents,  an  increase  of  2.5  cents  in  the  cost  of  the  ration ^pro- 
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duced  an  increase  in  the  value  of  the  butten  ppoduct  3.6  cents,  or  a  net 
gain  of  1.1  cents  per  cow,  amounting  to  27.2  cents  per  day  for  a  herd 
of  25  0OW8,  or  f  72.50  per  year. 

2.  A  further  increase  of  2.7  cents  per  day,  making  the  ration  cost 
25.1  cents,  riiowed  no  increase  in  the  butter  product,  and  was  thene- 
fore  fed  at  a  Ices. 

3.  At  this  point  a  reduction  in  the  daily  co^  of  the  food  consumed 
to  20.1  cents  per  cow,  showed  a  net  gain  in  the  daily  profit  returned 
of  3.5  cents  over  the  period  when  the  ration  cost*  25.1  cents,  amounting 
to  f 202.50  per  year  for  a  herd  of  25  cows. 

4.  A  further  reduction  of  3  cents  per  day  in  the  cost  of  the  ration, 
making  the  average  cost  17.1  cents,  gave  the  smallest  profit  of  any 
period  in  the  experiment,  amounting  to  a  loss  of  G.S  cents  per  cow  when 
compared  witli  the  ration  costing  20  cents,  and  7.4  cents  per  day  in 
comparison  with  a  ration  costing  22.4  cents.  This  means  a  yearly  less- 
on 25  cows,  when  compared  with  the  ration  costing  20.1  cents,  of 
1472.50,  and  |555.00  when  compared  with,  the  ration  costing  22.4  cents 
per,  day. 

5.  It  does  not  appear  to  be  profitable  in  the  average  case  to  in- 
crease the  food  of  animals  as  long  as  they  continue  to  show  an  in- 
crease in  the  butter  produced,  for  beyond  a  certain  limit,  which  varies 
with  different  animals,  the  increased  product  is  made  at  a  greatly  in- 
creased cost  of  food. 

6.  WTiile  there  is  danger,  of  loss  from  over-feeding,  as  is  shown 
by  the  results  in  period  III,  there  is  a  very  much  greater  probability 
of  a  loss  occurrring  from  under-feeding  in  ordinary  practice,  since  the 
most  pnofitable  rations  in  jyur  trials  were  nearly  up  to  the  limit  of 
the  appetites  of  the  animals  when  the  consumption  of  any  considera- 
ble quantity  of  coiarse  fodder  was  required  of  them. 

7.  Wide  differences  are  shown  in  the  yearly  profit  returned  by  ani- 
mals producing  approximately  the  same  amount  of  milk  and  butter. 
The  extremes  in  ten  animals  used  in  this  trial  are  as  1  is  to  1.95 

8.  The  ration  giving  us  the  greatest  daily  profit  is  lighter  in  digest- 
ible nutrients  than  recommended  by  Wolff  and  that  found  to  be  the 
average  of  a  number  of  leading  dairymen  in  Wisconsin,  but  agrees 
in  details  quite  closely  with  the  American  standard  proposed  by 
Prof.  Henry, 

In  this  experiment  the  grain  ration  was  composed  of  com  meal, 
54.5;  wheat  bran,  27.3,  and  linseed  meal,  18.2,  by  weight;  at  the  com- 
mencement of  the  experiment  each  cow  was  given  8  pounds  of  the 
grain  ration,  and  12  pounds  of  timothy  hay;  this  ration  was  gradually 
increased,  the  comparative  ration  between  the  grain  and  hay  being 
carefully  preserved  until  the  twenty-fourth  day  of  the  experiment, 
when  each  animal  was  eating  12  pounds  of  the  grain  ration  and  18 
pounds  of  hay  daily;  the  ration  was  still  further  increased,  although 
tliat  of  the  twenty-fourth  day  was  fully  up  to  the  capacity  of  some  of 
the  cows,  until  at  the  sixty-fourth  day,  some  of  the  best  feeders  were 
eating  19  pounds  of  the  grain  ration  and  27  ix)undii  of  hay.  From 
this  xwlnt  the  daily  ration  wais  gradiinlly  decreased  to  the  point  at 
which  if  commenced. 

In  order,  to  reduce  the  chances  of  error  to  a  minimum,  the  term  of 
the  experiment  (101  days)  was  divided  into  five  divisions,  two  of 
which  were  at  a  time  when  the  food  was  being  increased,  two  of  them 
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when  it  wa«  being  diminished  and  one  when  the  largest  amount  was 
being  given.    'Rie  average  of  each  period  was  as  follows: 

1st  period, 24  days:  Grain,  10.7  lbs.;  hay,  14.5  lbs. 

2d  period, 21  days:  Groin,  13.0  lbs.;  hay,  15.9  lbs. 

3d  i)eriod, 32  days:  Grain,  15.1  Iba;  hay,  15.1  lbs. 

4th  period, 14  days:  Grain,  12.2  lbs.;  hay,  14.9  lbs. 

5th  period, 10  days:  Grain,    8.5  lbs.;  hay,  12.8  lbs. 

In  reviewing  the  results  of  this  feeding  experiment,  Prof.  Waters 
uses  the  following  language: 

'In  other  words,  an  average  daily  profit  of  9.7  cents  was  given  in 
Period  I  when  the  cost  of  food  was  19.9  cents  x>er  day. 

An  increase  of  2.5  cents  in  the  cost  of  food  consumed,  making  the 
daily  ration  woitth  22.4  cents,  returned  an  increase  in  the  value  of  the 
butter  of  3.6  cents  in  Period  U,  or  a  net  increase  of  1.1  cent  per  day 
per  cow. 

On  a  herd  of  25  cows  in  milk,  300  days,  this  amounts  to  27.2  cents 
per  day  or  |72.50  per  year.  In  Period  m  a  further  increase  in  the 
quantity  of  food  conisumed,  amounting  to  2.7  cents  per  day  caused  a 
loss  of  4.7  cents  per  cow  per  day  or  |1.17  per  day  and  1352.50  per  year 
on  25  cows,  when  compared  with  Period  11.  When  compared  with 
Period  I,  iMs  is  a  loss  of  3.7  cents  per  day  x)er  cow,  amounting  to  92.5 
cents  i)er  day  and  |277.50  per  year  in  the  herd  named. 

In  Period  IV,  covering  fourteen  days,  the  ration  had  been  reduced 
to  an  average  daily  cost  of  20.1  cents,  resulting  in  an  increase  in  the 
net  profit  of  3.5  cents.  This  would  return  a  yearly  profit  of  |262.50 
over  that  used  in  Period  m  on  the  herd  above  described.  A  further 
reduction  in  the  ration  was  made  in  Period  V,  covering  ten  days, 
bringing  the  ration  down  to  an  average  daily  cost  of  17.1  cents  per 
cow,  from  which  was  returned  the  smallest  net  profit  of  any  i)eiiod 
in  the  experiment,  involving  a  loss  of  6.3  cents  per  cow  per  day  or  for 
25  cows  a  loss  of  |1.57  per  day  or.  |472.50  per  year  when  compared 
with  Period  V. 

In  Periods  m  and  V  we  have  the  extremes  of  heavy  and  light  feed- 
ing, so  far  as  this  trial  is  involved,  and  find  by  a  comparison  of  the 
results  a  net  profit  amounting  to  2.8  cents  per  day  per  cow  or  |192.00 
per  year  from  25  cows,  to  the  credit  of  heavy  feeding.  In  other,  words, 
heavy  feeding  proved  very  much  more  economical  and  profitable  than 
the  ration  costing  17  cents  per  day,  but  fell  far  short  of  returning  as 
much  profit  as  two  intermediate  rations.  The  loss  from  using  the 
lightest  ration  in  a  year  with  25  cows,  compared  with  Period  11, 
amounts  to  |562.50. 

In  order  to  test  the  comparative  profit  of  well  balanced  and  poorly 
balanced  rations  for  feeding  cattle,  the  Maryland  Experiment  Station 
(Bulletin  No.  22,  September,  1893),  divided  a  lot  of  eight  steens  into 
two  lots  of  four  each,  and  gave  one  lot  a  well  balanced  feeding  ration 
and  to  the  other  gave  grain,  hay  and  fodder  in  the  usual  manner;  the 
grain  ration  was  composed  of  com  and  cob  meal,  15  parts,  cotton-seed 
meal,  4  parts,  and  bran,  2  parts;  5  pounds  of  cut  turnips  and  a  half 
pint  of  molasses  (as  a  condiment)  was  given  both  lots.  It  was  fdund 
that  the  lot  fed  on  a  jworly  balanced  ration  did  not  relish  the  mo- 
lasses during  the  latter  hrflf  of  -tfip  ^TqjeHment,  and  It  wan  divcontlii- 
upd  •Bt1n»ly. 
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A  partial  result  of  the  experiment  i»  given  in  the  following  con- 
dens^  form  in  the  bulletin  quoted: 

Shelving  Totml  Gains  and  Average  Daily  Gains  Made  in  Periods  of  Four 

Weeks, 


FiBioD.  Lot  1. 

( Gain  made  daiinff  flret  four  weeks 93.00  pounds, 

1.  •{  Arerafce  dally  gain,  during  flrai,  four  weeks 3.82     do. 

Average  dallj  gain  per  steer 0.83     do. 

I  Gain  made  during  second  four  weeks 6C9.00     do. 

S.  -(  Averawe  daily  gain  during  second  four  weeks 18.89     do. 

I  Average  daily  gain  per  steer, 4.72     do. 

Gain  made  during  last  fire  weeks 323.00     do. 

g     t  Arerage  d^lly  gain  during  la«t  dve  weeks 0  3t     do. 

Areraged^lly  gain  per  steer 1.68     do. 

^▲Teragedally^np^r  steer  during  ninety  days 2.78     do. 


LOT  J. 
9.00  pounds. 
0.82     do. 


0.08 
81600 
11  26 
2.81 
162.00 
4.68 
1.16 
1.70 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


Prof.  Miller  calls  attention  to  the  fact  that  the  greatest  amount  of 
gain  appears  to  have  been  during  the  second  period,  when  the  daily 
gain  per  steer  (for  28  days),  was  nearly  four  and  three-quarter  pounds, 
or  at  the  rate  of  142  pounds  per  month. 

The  amount  and  cost  of  the  food  consumed  is  shown  in  the  follow- 
ing table: 

Total  Amount  of  Feed  Used  and  Cost  of  Same. 


Lot  1,  Balanced  Ration. 

Lot  2,  Poorly  Balanced  Ration 

. 

Kind  of  Food. 

Pounds  of 
food 
eaten. 

Cost  of 
food. 

Kind  of  food. 

Pounds  of 
food 
eaten. 

Cost  of 
food. 

Com  and  cob  meal, 

Cottonseed  meal, 

8,872 

.     899 

449 

4,392 

126  79 
13  26 
4  16 

6  49 

Corn  and  cob  meal,    .... 

8,980 

129  47 

Wheal  bran,     . 

Corn  fodder,     

Com  fodder, 

4,144 

6  18 

Turnips, 

8.3fl0 
22igal 

604 
640 

Turnips 

j»,aeo 

12  gal. 

6  04 

Molasses 

Molasses 

2  88 

Total, 

Total, 

12,472 

f69  14 

12,434 

142  67 

Prof.  Miller,  in  drawing  conclusions  from  this  table,  writes  as 
follows: 

"It  will  be  eeen  that  Lot  1  consumed  nearly  eight  hundred  pounds 
mo?e  grain,  and  two  hundred  pounds  more  fodder,  than  Lot  2,  oar,  an 
average  of  8.8  pounds  of  grain,  and  2.7  of  fodder  per  day.  But  it  was 
most  noticeable  throughout  the  test  that  the  steers  receiving  the  well 
balanced  ration  were  the  most  ready  for  their,  feed,  eating  it  with 
great  apparent  relish,  and  it  was  an  unusual  occurrence  for  any  of 
them  to  leave  any  unconsumed,  while  the  lot  fed  on  the  plain  diet 
had  to  be  constantly  watched  for  fear  of  over-feeding  them." 

In  relation  to  the  amount  of  water  consumed  by  each.  Prof.  Miller 
makes  the  following  statement  1st.  "Throughout  the  test,  it  was  very 
apparent  the  greater  amount  of  water  consumed  by  Lot  1,  which  was 
a  natural  consequence  from  the  larger  amount  of  grain  and  fodder 
eaten.  As  a  sequence,  we  find  that  on  weighing  sections  of  each  pile 
of  manure,  and  approximating  the  amount,  there  was  fifty  per  cent, 
more  made  from  Lot  1  than  from  Lot  2.  Besides  the  greater  quan- 
tity made,  tbo  fact  is  to  be  mentioned  that  it  is  much  richer  in  plant 
food." 
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T!ie  comparative  profit  n^n  the  two  lots  is  thus  given: 

Profi/  and  Loss  Account  of  Lots  i  aud  <?,  is  as  Follows  : 

Lot  1.  Lot  2. 

To  flnt  oost  of  8te«ra IIM  21  $158  66 

To  corn  and  oob  meal  eaten 25  29  29  4 

To  cottonseed  meal  eaten, 13  26  .... 

To  wheat  bran  eaten 4  16  .... 

To  com  fodder  eaten, 6  49  6  18 

To  tnmlps  eaten 604  504 

To  molasses  eaten, 640  288 

To  feed  eaten,  preliminary  period, 12  00  10  00 

Total $22486  120628 

CR.                                                =^=  ■ 

By  amount  recelred  on  selling, 1264  24  t217  87 

Profit S9  89  11  14 


From  the  general  results  of  the  experiment,  Prof.  Miller  draws  the 
following  conclusions: 

1.  For  fattening  steers,  a  well  balanced  ration  is  very  much  more 
profitable  than  a  poorly  balanced  one. 

2.  Steers  fed  on  well  balanced  rations  made  an  average  daily  gain 
of  2.78  pounds;  those  given  a  poorly  balanced  ration  made  an  average 
daily  gain  of  1.7  pounds, 

3.  The  increased  profits  from  this  test,  show  a  difference  of 
J7.0G  per  steer,  in  favor  of  the  well  balanced  ration. 

4.  With  a  well  balanced  ration,  ninety  days  is  ample  time  in  which 
to  prepare  an  animal  for  market 

5.  Where  the  more  nitrogenous  foods  are  used,  it  is  believed  nearly 
as  good  daily  gains  can  be  made  by  mixing  the  grain  with  com  fodder, 
as  though  hay  were  used. 

6.  The  use  of  cut  corn-fodder,  instead  of  hay  in  feeding  cattle,  may 
make  the  difference  of  a  profit  instead  of  a  loss. 

7.  Fifty  per  cent,  more  manure  was  made  from  the  animals  re- 
ceiving the  well  balanced  ration  than  those  receiving  a  poorly  balanced 
ration. 

8.  The  manure  is  also  much  richer  in  plant  food. 


THE  PERCENTAGE  OF  GLUTEN  IN  WHEAT. 


Inasmuch  as  the  bread  making  qualities  of  a  sample  of  fiour  are 
largely  dependent  upon  the  percentage  of  gluten  which  it  contains, 
«ome  ready  method  of  determining  this  percentage  becomes  important. 
A  French  inventor  has  constructed  an  instrument,  called  an  aleuro-. 
meter,  which  is  thus  described: 

''The  object  of  the  aleurometer  is  to  measure  the  elasticity  of 
gluten. 

It  is  composed  of  a  hollow  upper  tube  having  at  its  lower  extremity 
a  moveable  cap,  at  the  other  end  a  small  piston  and  scale.  The  pieiton, 
drawn  itn  full  Vn^rth  from  thp  tnb^,  sihows  Iwent.v  fivp  m^^rks  or  'livisi- 
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ions.  The  first  of  these  marks  is  numbered  25.  The  space  between 
the  cap  at  the  bottom  of  the  tube  and  the  piston  corresponds  to  twenty 
five  divisions,  making  the  total  interior  length  of  the  instrument 
eqisivalent  to  the  fifty  divisions  of  the  scale.  This,  properly  speaking, 
is  the  alenrometer,  and  may  be  nsed  by  bakers  as  it  is,  in  their  ovens. 
But  that  it  may  be  used  by  others,  the  following  described  addition 
has  bei»n  made: 

Upon  a  copper  stove,  heated  by  an  alcohol  lamp,  rests  a  copper  base 
enclosed  by  a  cover,  in  the  centre  of  which  is  soldered  a  cylindrical 
tube.  Tliis  copper  base  must  be  filled  with  suflScient  oil  (any  oil  not 
explosive  will  suflQce,  neats-foot  oil  preferred)  to  completely  submerge 
the  tube.  Light  the  lamp  and  introduce  the  thermometer  in  the  cop- 
per tube.  Allow  the  temperature  to  rise  until  the  thermometer  indi- 
cat(^  a  temperature  of  150  degrees  C.  Then  remove  the  instrument 
and  introduce  the  aleurometer  in  its  place,  ha\ing  beforehand  placed 
the  gluten  in  the  little  cap  at  the  bottom  of  the  tube.  The  lamp  is 
jjlowed  to  bum  ten  minutes  longer  and  is  then  extinguished.  Ten 
minutes  after,  the  gluten  is  removed  from  the  aleurometer  after  noting 
the  number  of  marks  in  the  scale.  During  this  operation,  the  gluten, 
under  the  influence  of  the  water  which  is  reduced  to  vapor,  expands 
and  moulds  itself  in  the  cylinder  of  the  aleurometer.  In  its  develop- 
ment it  rises  through  the  empty  space  of  25  degrees,  which  separates 
it  from  the  piston  and  by  its  expansive  force  lifts  the  latter  so  that 
we  take  from  the  aleurometer  a  cylinder  of  gluten  which  represents 
exactly  a  skeleton  of  the  loaf  of  bread  it  will  make.  If  the  gluten 
does  not  rise  as  high  as  the  piston,  and  in  consequence  does  not  dilate 
as  much  a«  2'^»  degrees,  it  should  be  considered  as  unfit  for  making 
bread. 

In  this  test  the  gluten  is  obtained  from  a  dough  made  of  thirty 
grammes  flour  and  fiftt^en  grammes  water,  by  Tvashing  in  a  basin  of 
water  and  then  under  a  jet  of  water,  thus  removing  all  starch.  The 
gluten  remaining  is  squeezed  and  compressed  to  remove  all  excess  of 
water.  A  piece  weighing  seven  grammes,  first  rolled  in  starch  to  pre- 
vent it  from  adhering  to  any  object,  is  used  in  the  attached  directions," 

A  table  showing  the  results  of  the  test  of  nineteen  samples,  made 
by  F.  S.  Johnson,  of  the  Nebraska  Millers'  Association,  gives  the  per- 
centage of  gluten  ranging  from  a  minimum  of  10.08  per  cent  to  a 
maximum  of  20.40  per  cent 

A  summary  of  the  results  of  the  analyses  of  147  samples  of  wheat 
by  the  Departoient  of  Agriculture,  at  Washington,  gives  the  following 
data: 

Averane. 

Atlantic   States, 11.57 

Middle  States, 12.86 

Western  States,   12.71 

Manitoba,   14.53 

Pacific  States,  13.49 

The  analyses  and  examination  of  a  large  number  of  sample*  by 
McDougall  Bros.,  in  London,  gave  the  following  average  results: 
British  India  flour,  8  samples,  average  of  gluten,  10.50  per  cent 
Russia  wheat  flour,  4  samples,  average  of  gluten,  19.63  per  cent 
PpgliHh  wh^Mit  flmir.  2  URmplp^i.  nvorsR^j^*  of  gluten.  11.00  por  cont. 


Hiahat. 

Lowfat. 

12.78 

10.33 

16.10 

10.68 

18.03 

8.93 

15.58 

13.48 

12.78 

7.70 
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Egyptian  wheat  flour,  4  samples,  average  of  gluten,  11.60  per  cent. 

Australian  wheat  flour,  2  samples,  average  of  gluten,  11.90  per  cent 

New  Zealand  Tviiejit,  2  samples,  average  of  gluten,  9.60  per  cent. 

California  wheat  flour,  2  samples,  average  of  gluten,  9.60  per  cent. 

American  winter,  wheat  flour,  2  samples,  average  of  gluten,  11.37 
per  cent 

American  spring  wheat  flour,  2  samples,  average  of  gluten,  14.95 
per  cent 


CRIMSON  OR  SCARLET  CLOVER. 


(  Trifolium  Incarnatum,) 


The  convspondence  which  has  reached  the  Department  during  the 
past  year  indicates  that  Pennsylvania  farmers  are  taking  more  than 
usual  interest  in  this  "catch  crop,"  which,  while  it  possesses  many 
of  the  advantages  of  the  common  red  clover,  also  has  special  advan- 
tages of  its  own. 

Calvin  Cooper,  member  of  the  Board  from  Lancaster  county,  in 
reply  to  a  request  for  information  as  to  his  experience  with  this  crop, 
replies  as  follows: 

"My  first  planting  of  Crimson  Clover  was  two  years  ago,  or  about 
July  15th  to  20th,  1892;  it  was  sown  among  com  after  the  last  culti- 
vation; came  up  in  about  seven  to  eight  days  where  there  was  suf- 
ficient moisture;  balance  of  seiison  warm  and  dry;  many  of  the  plants 
perished.  About  the  first  week  in  September,  I  took  out  a  block  of 
early  potatoes;  immediately  harrowed  and  sowed  on  the  surface,  and 
rolled;  this  came  up  well;  lower  part  of  patch  was  a  clayey  bank, 
too  diy,  and  hard  to  get  in  good  order,  and  the  set  was  thin  on  the 
ground;  sowed  about  fifteen  pounds  per  acre.  Groiund  should  be 
thoroughly  pulverized,  and  with  sufficient  moisture  during  the  first 
three  weeks  after  sowing,  it  will  take  care  of  itself  with  half  a  chance. 

The  following  spring  it  b<»gan  blooming  abont  the  middle  of  May, 
and  where  the  plants  were  thick  enough  to  cover  the  ground,  it  wan  the 
most  beautiful  grass  crop  I  ever  saw,  making  a  mass  of  long,  crimson 
heads,  gorgeous  to  behold.  By  the  first  week  in  June,  it  was  fit  to 
cut  for  hay,  but  I  left  it  stand  four  or  five  days  to  harden  the  seed, 
and  thereby  re-seeded  the  ground  from  what  shelled  out  in  removing 
the  hay,  and  produced  a  fair  crop  to  plow  down  as  green  manure  this 
spring. 

After  removing  the.  hay,  the  ground  was  plowed,  cultivated  and 
planted  to  fodder  com,  in  rows  about  fourteen  to  fifteen  inches  ai)art, 
and  had  no  cultivation ;  in  this  the  clover  came  up  thickly,  and  was 
about  one  foot  high  when  the  com  was  cut,  about  October  1,  last  yeai', 
and  notwithstanding  the  com  and  clover  were  cut  with  a  scythe, 
the  clover  made  a  good  stand  this  spring.  About  the  last  week  in 
April,  when  it  was  beginning  to  bloom,  we  plowed  it  down,  by  drag- 
ging it  with  a  jointer  and  chain,  as  a  green  manure  crop  and  planted 
com  about  three  feet  apart  in  the  rows,  and  doubled  the  quantity  of 
«ora  for  fodder.    Today  (July  28),  the  com  is  higher  than  the  head 
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where  the  clover  was,  and  about  two  fet  flhorter  where  no  clover 
was  plowed  in;  otherwise  the  ground  was  equally  good.  Had  we  not 
cultivated  the  present  com  crop,  we  would  have  had  some  clover 
again,  it  having  lived  in  the  ground  all  winter,  and  was  brought  up 
by  the  plow  this  spring  and  genninated. 

It  diould  be  sown  thicldy  and  cut  when  in  full  bloom,  fori  hay;  if 
left  to  ripen  on  the  stalk,  it  is  quite  hard  and  woody,  though  stock  ate 
it  very  well.  From  present  appearances,  the  indications  are  that  it 
is  a  valuable  manurial  crop." 

J,  W.  Kerr,  of  Maryland,  writes:  "This  plant  stools  remarkably  well, 
for  I  got  fifty-one  stems  froan  one  root.  On  a  port  of  my  peach 
orchard  I  used  600  pounds  per  acre  of  high  grade  prosphate,  and  on  the 
other  turned  under  a  crop  of  Scarlet  clover.  At  first,  the  trees  fed 
with  phosphate  seemed  to  be  doing  the  best,  but  later  in  the  season, 
it  was  the  reverse,  and  at  the  end,  the  clover  proved  superior  to  the 
phosphate.  The  trees  where  the  fertilizer  was  used  ceased  to  grow 
about  the  first  of  August,  and  at  that  time  the  others  were  doing 
their  best,  the  latter  remaining  green  and  ripening  wood  perfectly, 
while  those  where  the  fertilizer  was  used,  turned  yellow  and  were 
defoliated. 

The  great  advantage  of  the  scarlet  over  the  red  clover  is  that  it  can 
be  sown  in  the  summer  after  cultivation  of  the  orchard  and  corn- 
field ceases,  and  wUl  produce  «a  crop  by  May  1st,  while  red  clover 
would  not  make  much  progress  b>'  that  time.  Some  leave  part  of  the 
clover  go  to  seed,  and  then,  by  cross-harrowing,  reseed  the  ground.  I 
prefer  to  sow  eight  to  ten  pounds  to  the  acre,  broadcast  and  drag  it 
in.'' 

Dr.  A.  T.  Neal,  of  the  Delaware  Experiment  Station,  writes:  **By 
careful  analysis,  we  found  the  scarlet  clover  when  plowed  under  con- 
tained fertilizing  elements  to  the  value  of  J25.00  per  acre;  |18.00 
worth  of  this  is  nitrogen.  The  clover  sent  its  roots  down  four  feet 
into  the  soil  and  gathered  part  of  its  food  from  that  depth." 

At  the  New  Jersey  Experiment  Station  the  following  conclusions 
were  drawn  from  their  experiments: 

1.  Crimson  clover  is  an  annual  plant,  hardy  for  the  whole  State; 
it  has  been  successfully  grown  in  every  county  from  Cape  May  to  Sux- 
sex.  It  is  adapted  for  a  wide  variety  of  conditions,  both  in  reference 
to  character  of  the  soil,  and  method  and  time  of  seeding. 

2.  Its  best  use  is  probably  derived  when  seeded  in  the  snmmer  or 
fall  for  an  early  spring  crop,  either  for  pasture,  forage  or  green  crop. 
The  time  of  planting  may  extend  from  July  15tk  to  September  15th, 
depending  upon  the  character  of  the  season  and  seed  bed;  good 
r^ults  have  been  secured  when  seeded  later  than  September  15th. 

3.  Crimson  clover  may  be  seeded  in  orchards,  berry  patches,  com, 
tomatoes,  etc.,  and  upon  new  ground  following  after  tomatoes, 
potatoes,  melons  and  other  crops  harvested  before  September,  but  it 
is  not  adapted  for.  seeding  with  wheat  or  rye. 

4.  This  crop,  in  common  with  all  other  farm  crops,  requires  good  soils 
for  its  best  development,  though  it  is  well  adapted  for  light  lands, 
catching  readily  and  growing  well  where  red  clover  w^ill  not  thrive, 
and  also  making  use  of  the  mineral  constituents  not  available  to 
cereals.  The  average  yield  secured  from  a  full  stand,  on  May  24th, 
and  representing  soils  of  a  different  character,  was  15.75  tons  of  green 
clover  per  acre,  or  equivalent  to  2.7  tons  of  dry  hay.    It  is  believed 
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tiiat  thJB  fairly  represents  tke  yield  th-at  may  be  eeciiBed  under  fav- 
orable conditions,  though  very  much,  larger  yields  have  been  reported. 

5.  Regarded  as  a  green  manui*e,  particularly  as  furnishing  nitrogen 
derived  from  the  air,  this  crop  possesses  many  advantages  due  to  Its 
time  of  growth  and  development  A  crop  six  inches  high,  April  24th, 
alhowed  an  accumulation  of  nitrogen  in  the  whole  plant  at  the  rate 
of  104  pounds  per  acre,  an  amount  equivalent  to  that  contained  in 
ten  tons  of  city  manure,  or  648  pounds  of  nitrate  of  soda,  costing 
J15.00.  On  May  12th,  a  crop  averaging  13  inches  bigh,  which  in  many 
sections  can  be  utilized  as  manure  fori  late  i)otatoes,  com,  and 
orchards,  contained  nitrogen  at  the  rate  of  168  pounds  pei  acre, 
worth  125.50.  The  plant  at  maturity  showed  nitrogen  at  the  rate  of 
200  poxmds  per  acre,  or  an  amount  equivalent  to  that  contained  in  20 
tons  of  city  manure,  which  would  cost,  in  that  fonn,  |30.00. 

6.  This  plant  provides  good  pasture  before  other  crops  aTe  available. 
An  early  pasture  is  not  only  valuable  for  the  food  contained  in  it,  but 
also  because  it  helps  to  insurf?  pit>per  feeding  and  to  prevent  too 
early  use  of  other  and  later  x>astures.  It  was  pastured  Ihis  year,  in 
central  New  Jersey,  as  early  as  April  10th.  The  crop  when  six  inehefft 
high  contained  over  1,300  poimds  of  digestible  food  per  acre,  sufficient 
to  properly  nourish  twelve  cows  for  one  week. 

7.  Crimson  clover  in  average  seasons,  ppo\ides  a  soiling  crop  excel- 
lent both  in  yield  and  quality  of  product;  it  is  satisfactory  for  the 
purpose  for  about  twenty  days,  and  at  a  time  when  other  forage  crops 
are  not  abundant  The  comi>asition  and  digestibility  of  this  plant 
show  it  to  be  superior  to  red  clover,  and  when  seasons  are  favorable 
for  early  haymaking,  the  product  thus  secured  is  not  excelled  by  any 
of  our  farm  crops  as  a  feed  for  all  purposes." 

The  Delaware  Experiment  Station  at  Newark,  reports  as  follows  in 
relation  to  the  growth  of  this  crop: 

**8eed  of  crimson  clover,  costing  one  dollar  per  acre,  was  sown  in  a 
com  field  near  Newark,  in  1891,  immediately  after  the  last  cultivation 
of  the  crop.  The  clover  passed  out  of  blossom  dudng  the  first  week 
of  June,  1892.  A  test  made  at  that  time  indicated  that  the  green 
crop  then  standing,  weighed  8  tons,  600  pounds  per  acre.  It  was 
plowed  under  on  the  5rh  instant;  Mastodon  seed  com  was  planted 
on  the  7th.  An  adjoining  plat  upon  which  tomatoes  had  been  grown 
in  1891,  and  upon  which  no  clover  had  been  seeded  for  many  years, 
was  also  planted  with  the  same  variety  of  com  on  the  7th  instant. 
A  portion  of  this  com  on  the  tomato  plat  was  top-dressed  with 
nitrate  of  sod^a,  100  pounds  x>er  acre,  costing  fl.OO.  The  tomato  plat 
yielded  24  bushels  of  shelled  com  per  acre,  the  tomato  plat  with  ni- 
trate of  soda  yielded  30  bushels,  and  the  plat  manured  with  crimson 
clover  yielded  48  bushels. 

Eight  tons,  600  pounds  of  crimson  clover,  from  seed  which  cost  fl.OO 
per  acre  added  24  bushels  to  the  com  crop.  One  dollar  invested  in 
nitrate  of  soda  and  used  as  a  top-dressing  added  6  bushels  to  the  com 
crop.  Hence,  in  this  case,  fl.OO  invested  in  clover  seed  returned  four 
times  as  much  as  fl.OO  invested  in  nitrate  of  soda.  As  to  the  relative 
amount  of  labor  involved,  the  sowing  of  the  seed  and  the  broadcasting 
of  the  nitrate  possibly  balance  each  other.  Plowing  down  a  green 
crop  is  doubtless  far  more  costly  than  plowing  bare  ground.  This 
drawback  may  reduce  the  above  named  apparent  gain  by  approxi- 
mately 25  per  cent.^' 
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THE  BABOOCK  TEST,  VERSUS  THE  CHURN. 


At  a  number  of  Farmers^  Institute®  held  by  the  Boaixi  during  the 
past  winter,  practical  illustrations  were  given  of  the  working  of  the 
Babcock  Testing  Machines,  operated  by  an  expert;  in  several  cases 
the  question  arose  as  to  why  the  churn,  carefully  manipulated,  would 
sometimes  give  better  results  in  jKxunds  of  marketable  butter  than 
the  Babcock  machine.  The  answer  usually  given  was  that  butter,  as 
placed  upon  the  market,  con'tained  more  or  less  butter  milk,  water  and 
salt,  whereas  the  fat  as  shown  by  the  machine  was  pure  and  free  from 
all  admixture  of  anything  but  butter-fat 

In  this  connection  it  is  well  to  remember  that  in  many  cases,  possi- 
bly a  majority  of  those  in  which  the  usual  farm  practice  of  separating 
the  cream  is  followed,  the  chum  test  will  fall  below  that  of  the 
Babcock  machine,  and  that  it  is  only  where  the  closest  attention  to 
the  rules  governing  the  separation  of  the  cream  is  given  that  the 
churn  will  exceed  the  test  in  its  butter  yields.  It  is  perfectly  safe 
to  say  that  in  a  majority  of  cases  of  farmers,  dairies,  taken  as  they 
are  found,  the  chum  test  will  not  come  up  to  that  shown  by  the 
machine,  mainly,  because  all  the  cream  has  not  been  removed  from  the 
milk.  If  in  such  case  the  Babcock  test  is  applied  to  the  milk  before 
the  cream  is  raised,  and  to  the  butter,  mUk  and  skim  milk,  and  the 
latter  added  to  the  butter  yield  as  Aown  by  the  churn,  the  variation 
will  be  found  to  be  very  slight 

Prof.  Farrington,  of  the  Dlinois  Experiment  Station,  thus  shows 
the  real  difference  between  the  two  tests: 

"An  illustration  of  both  a  gain  and  a  loss  of  butter,  as  co-mpared 
with  the  butter  fat  contained  in  the  milk,  is  shown  in  the  following 
record  of  two  chumings.  A  Babcock  test  of  380  pounds  milk  showed 
that  it  contained  4.9  per  cent  butter  fat,  or  380x  .049=18.6  pounds 
butter  fat  When  this  milk  was  skimmed  there  was  obtained  283 
pounds  tekimmed  milk,  which  tested  0.35  per  cent  fat,  or  one  pound 
fat  left  in  the  skim  milk;  and  97  pounds  of  cream  which  tested  18.15 
l^er  cent  of  fat,  or,  17.6  pounds  fat  in  cream  (97.X.181 5=17.6  pounds). 
By  churning  this  97  pounds  cream  there  was  obtained  21  poundis  of 
butter  and  76  pounds  buttermilk.  This  21  iK)unds  butter  is  2.4 
pounds,  of  13.2  per  cent  more  butter  than  the  18.6  pounds  butter  fat 
which  the  milk  contained.  The  butter  contained  83  per  cent,  fat,  or 
in  21  pounds  butter  17.5  pounds  fat.  The  76  pounds  buttermilk 
tested  0.1  per.  cent  fat  76x.001=.07  pounds  fat.  The  18.6  pounds 
fat  in  the  milk  is  thus  all  accounted  for  by  the  weight  and  test  of 
the  skim  milk,  buttennilk  and  butter.  l.+.07+17.5=:18.57  pounds  fat. 
There  was  left  in  the  skim  and  buttermilk  1.07  pounds  of  fat,  but  the 
butter  held  3.5  pounds  water  and  curd,  so  that  21  potmds  butter  was 
obtained  from  milk  which  the  Babcock  test  showed  18.6  pounds  fat 
[n  this  case  the  chum  gave  13.2  per  cent,  more  butter  than  there  was 
butter  fat  in  the  milk.     Another  record  was  as  follows: 

Milk,  ...  454  poands  X  048  (test  4.3  per  oent.  fat)=19.5  poaods  fat. 
Skim  milk,  861  pounds  X-OO^  (t^t  0.4  per  cent,  fat)^  1.44  poands  fat. 
Cream.    .  .   W  pounds  X  IM  (test  19.4  per  oent.  fat)i-18.04  ponnds  fat. 
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Wlien  this  cream  wa»  churned  there  was  obtained  17.5  pounds  but- 
ter and  75.5  ix>unds  buttermilk. 

Tbls  bntter,  17.6  poundsx-TOO  (t«tt79.0  percent  fat)«-18.8l  poands  fat. 
Bottermilk.  76.5  ponndsx  068  (test  6.8  per  cent.  fat)«-  4.00  pouods  fat. 

The  17.5  pounds  butter  obtained  in  this  churning  was  two  pounds 
less  than  the  19.5  pounds  butter,  fat  in  the  milk.  This  two  pounds 
loss  is  about  10.25  per  cent,  of  the  19.5  jwunds  fat  in  the  milk.  In 
this  case  the  chum  gave  10.25  per  cent,  less  butter  than  there  was  but- 
ter fat  in  the  milk.  The  reco(pds  of  these  two  lots  of  milk  show  what 
variations  there  may  be  in  practice  between  the  amount  of  butter 
obtained  by  the  chum  and  the  butter  fat  in  the  milk,  as  indicated 
bj  the  Babcock  test 

The  loss  of  butter  in  the  second  of  these  two  trials,  was  in  Ihe 
buttermilk.  The  cause  of  this  loss  was  the  temperature  of  diuraing 
and  the  sweetness  of  the  cream  when  it  was  churned.  These  com- 
plete accounts  kept  of  the  milk  from  the  time  it  left  the  cow  until 
the  butter  and  buttermilk  were  weighed,  furnish  evidence  to  i^ow  the 
practical  accumcy  of  the  Babcock  test  By  weighing  and  testing 
the  milk,  skim  milk,  buttermilk  and  butter,  the  butter  fat  found  in  the 
last  three  shotdd  be,  theoretically,  just  equal  to  that  found  in  the 
milk  from  which  they  were  derived.  If  the  method  of  testing  any 
of  the  milks  was  inaccurate,  it  is  evident  the  two  sides  of  the  ac- 
count would  not  balance.  The  figures  from  these  two  trials  show 
the  following: 

First  Trial.— Pounds  of  Fat.  Seoond'Trlal.— Poands  of  Fat. 

88^  pounds  milk  >a18.8  464     poands  milk  =19.6 

283  pounds  skim  milk  >o  1.00  861     pound*  skim  milk  —1.44 

76  pounds  buttermilk  =0.07  76.6  pounds  buttermilk         —4.00 

SI  pounds  butter  =17.60  17.6  pounds  butter  —18.88 

isl    18,67  1».6    19.27 

In  these  two  accounts,  the  difference,  which  is  .03  pound  in  the  first 
and  .23  pound  fat  in  the  second  trial,  is  the  amount  of  fat  that  is  lost 
by  the  necessary  manipulations  in*  skimming  and  churning.  It  is 
called  the  mechanical  loss.  A  daily  account  like  this  was  kept  with 
the  milk  of  each  breed  at  the  World's  Fair  daiiy  test  The  writer 
has  a  record  of  313  of  these  balance  sheets.  The  average  weight  of 
fat  unaccounted  for  daily  was,  in  the  records  of  the  Jersey  milk  0.043 ; 
Guernsey  0.054;  and  Shorthorn  0.052  per  cent,  of  the  milk  produced 
per  day  in  the  ninety-day  test. 

The  memorandum  of  these  chumings  shows  two  things:  First,  that 
the  Babcock  test  is  a  very  accurate  method  of  estimating  butter  fat. 
Second,  that  cream  can  be,  and  probably  often  is,  so  handled  that  the 
chum  yields  butter  all  the  way  from  one-tenth  less  to  about  one- 
eighth  more  than  the  test  shows  butter  fat." 

We  have  seveml  times  during  the  past  season  received  inquiries  as 
to  the  appearance  of  ''black  material,"  or  of  "white  curd,"  in  the  test 
glasses  after  the  applica/tion  of  the  -acid  and  a  partial  separation  of 
the  butter  fat  While  the  appearance  of  these  impediments  to  a 
correct  result  are  not  yet  fully  explained,  enough  is  known  to  show 
that  if  the  dark  material  is  thrown  up,  the  acid  is  too  strong,  and  that 
if  the  white  or  curdy  matter,  it  shows  that  the  acid  is  too  weak. 

c*  "^  ; 
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Prof,  Farringtoii,  of  the  Dlinois  Experiment  Station,  writes  thus  in 
relation  to  these  diflQculties: 

•'It  is  my  opinion  that  returning  the  supply  of  acid  to  the  party  from 
whom  it  was  bought,  is  often  unnecessary.  Any  person  who  has 
trouble  from  either  the  black  or  white  substance  separating  with  the 
fat,  can  probably  remedy  the  diflfienlty  by  some  changes  in  the 
manipulation,  provided  the  acid  is  anywhere  between  1.82  and  1.83 
specific  gravity  at  60  degrees,  F.  The  black  substance  that  api)ears 
is  probably  charred  fat,  and  indicates  too  strong  an  action  of  the  acid 
on  the  milk.  The  white  adulterant  of  the  fat  shows  too  weak  re- 
action, or  an  incomplete  separation  by  the  centrifuge.  Each  of  these 
defects,  can,  of  course,  be  produced  by  acid  either  very  much  too 
strong  or  too  weak.  They  can  also  be  brought  out  by  different  manip- 
ulation when  the  acid  having  the  correct  strength  is  used." 

In  order  that  such  results  may  be  avoided,  Prof.  Farrington  hae 
formulated  a  series  of  rules  with  which  to  govern  every  process  in  the 
oi)eration  of  the  Babcock  test,  from  which  we  condense  the  following: 

First  An  acid  having  1.82  specific  gravity  should  be  used  with  milk 
at  60  degrees  to  70  degrees  F.  If  the  acid  is  stronger,  cool  the  milk 
to  a  lower  temperature.  Somewhat  weaker  acid  can  probably  be 
made  to  work  all  right  by  warming  the  milk. 

Second.  When  measuring  the  acid  into  the  test  bottles,  hold  the 
bottle  at  an  angle  that  will  cause  the  acid  to  follow  the  inside  walls 
to  the  bottom  of  the  bottle  and  not  drop  through  the  milk  in  the 
centre  of  the  bottle.  If  properly  poured  into  the  test  bottle,  there  will 
be  a  distinct  layer  of  milk  and  acid  with  little  or  no  black  color  be- 
tween them. 

Third.  Thoroughly  mix  the  mUk  and  acid  as  soon  as  measured  into 
the  test  bottle.  A  better  separation  of  fat  is  obtained  by  mixing  at 
(mce  than  by  allowing  the  two  liquids  to  stand  unmixed  in  the  bottle 
until  enongh  tests  have  beeu  measured  out  to  fill  the  centrifuge. 

Fourth.  After  five  minutes  whirling  of  the  test  bottles  in  the  cen- 
trifuge, add  hot  water  until  the  tes-t  bottle  is  filled  up  to  the  neck 
only;  run  the  centrifuge  another  minute.  Adding  the  necessary  hot 
water  in  two  portions  is  often  a  great  help  in  getting  a  clear  sepa- 
ration of  fat  When  the  test  bottles  are  taken  from  tlie  centrifuge 
they  are  put  into  the  water  at  140  degrees  to  160  degi'ees  F.,  and  the 
per  cent,  of  fat  read  at  that  temperature. 

Fifth.  Too  low  results  will  be  obtained  if  the  centrifuge  does  not 
have  sufficient  speed.  The  machines  have  to  be  watched,  as  constant 
use  wears  some  of  them  so  that  the  speed  designed  by  the  manufact- 
urer is  not  obtained. 

Sixth.  When  testing  skim  milks  or  buttermilks  which  have  a  very 
small  per  cent,  of  fat — two  tenths  of  one  per  cent,  or  less — the  read- 
ing of  the  per  cent,  of  fat  should  be  made  immediately  on  taking  the 
test  bottle  from  the  centrifuge.  If  this  is  not  done,  and  the  test  bot- 
tle cools  before  taking  the  reading,  the  contraction  of  the  liquid  in 
the  bottle  will  often  leave  the  fat  spread  over  the  inside  surface  of  the 
measuring  tube  so  that  it  is  not  seen,  but  has  the  appearance  of  being 
only  a  dirty  tube.  If  read  when  tiaken  from  the  machine,  the  sr.!*^!! 
f:\t  globules  can  be  seen  and  estimated. 
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THE  AETIFICIAL  RIPENING  OF  CEEAM. 


Nearly  all  of  our  be»t  butter  makers  admit  that  the  best  flavor  can 
only  be  obtained  after  the  cream  has  gone  through  a  sort  of  indefi- 
nitely understood  process  known  as  ripening;  and  it  is  generally  sup- 
IX)sed  that  the  acidity  of  the  milk  or  cream,  or  of  both,  has  something 
to  do  with  this  ripening  process.  It  is  also  generally  admitted  that 
this  process  of  ripening,  if  carried  beyond  a  certain  point,  will  in- 
jure the  flavor  of  the  product  These  and  many  other  facts  connected 
with  the  ripening  process  were  known  and  admitted,  but  no  definite 
reason  was  given  for  their  existence. 

For  the  purpose  of  showing  that  this  ripening  process  is  due  to  the 
action  of  bacteria,  Prof.  Conn,  in  the  reports  of  the  Storrs*  Experiment 
Station  (Bulletin  No.  12),  gives  an  interesting  report,  showing  the 
results  of  careful  experiments  made  by  him,  not  only  with  bacteria 
in  general  for  ripening  the  cream,  but  also  the  results  of  the  action  of 
certain  kinds  of  bacteria  used  time  after  time. 

In  this  report,  Prof.  Conn  writes  as  follows: 

"The  butter  aroma  appears  in  the  butter  as  the  result  of  the 
ripening  process.  Sweet  cream  butter  does  not  have  the  delicate 
flavor,  and  while  there  is  a  demand  in  our  markets,  perhaps  a  growing 
demand,  for  a  sweet  cream  butter,  it  never  develops  the  delicate 
flavor  known  as  the  butter  cream.  During  ripening,  certain  changes 
take  place  in  the  cream,  some  of  which  we  understand,  and  others 
which  are  at  present  beyond  the  reach  of  chemical  knowledge.  The 
composition  of  cream  is  essentially  the  same  as  that  of  milk,  except 
in  the  higher  proportion  of  fat  It  is  made  up  chiefly  of  butterfat 
in  the  form  of  globules,  of  casein  in  a  partial  suspension  in  the  liquid, 
of  milk  sugar  in  solution,  and  of  a  small  amount  of  albumen,  pro- 
bably in  solution  and  partly  in  the  form  of  an  extremely  delicate  net- 
work of  fibers  which  we  call  fibrin.  Cream  always  contains  a  large 
number  of  bacteiia,  yeasts  and  moulds,  which  are  active  agents  in 
ripening.  These  sources  of  microorganism  are  varied.  They  are 
not  present  in  the  milk  when  secreted  by  the  cow,  but  find  their  way 
into  it  in  a  variety  of  ways.  Some  come  from  the  hairs  of  the  cows; 
some  from  the  dust  of  the  bran;  some  from  the  hands  of  the  milker; 
some  from  the  milk  vessels,  and  others,  from  other  sources  of  con- 
tamination. The  chances  of  contamination  are  sufficient  to  stock  the 
milk  with  an  abundance  of  these  organisms  under  all  circumstances. 
By  the  time  the  cream  has  reached  the  creamery,  it  contains  a 
quantity  of  organism,  varying  widely  in  temperature  and  other  condi- 
tions, and  it  is  to  these  that  the  subsequent  ripening  is  due." 

After  neferring  to  the  fact  that  these  micro-organisms  multiply 
best  under  a  temperature  of  from  68  to  70  degrees.  Prof.  Conn  thus 
follows  up  the  process  of  ripening: 

*G>uring  the  period  of  ripening,  the  organisms  are  growing  and  pro- 
ducing pnofound  changes  in  the  cream.  Bacteria  are  primarily  de- 
structive agents.  During  their  growth  they  are  pulling  to  pieces 
some  of  the  chemical  comi)ounds  of  the  cream  and  reducing  them  to 
5-7-94 
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a  condition  of  greater  simplicity,  giving  rise  in  this  way  to  a  great 
number  of  so-called  decomposition  products.  Chemistry  lias  not  yet 
explained  all  of  these  changes.  A  few  of  them  we  i>artially  under- 
stand. We  know  that  some  of  the  or^nisms  act  upon  milk  sugar, 
converting  it  into  lactic  acid,  with  the  production  of  carbonic  acid 
gas  as  a  by-product.  We  know,  also,  that  sometimes  butyric  acid  is 
produced,  and  that  sometimes  ferments,  similar  to  rennet  and  trypsin, 
make  their  appearance  in  ripening  cream.  Alcohol  is  also  a  common 
product,  so  much  so  that  the  butter  flavor  has  sometimes  been  attri- 
buted to  this  product  alone.  We  know,  moreover,  that  the  decompo- 
sition products  of  albumen  are  numerous,  but  we  have  at  present 
practically  no  chemical  Imowledge  of  the  methods  of  the  albumen 
decomposition,  or  of  the  chemical  nature  of  the  products.  These 
products  of  decomposition  readily  make  themselves  known  to  us 
through  the  senses  of  taste  and  smell.  If  tiie  decomposition  is  allowed 
to  continue  long  enough  the  products  are  extremely  unpleasant  to 
these  two  senses.  An  over-ripened  cream  gives  us  a  strong  sugges- 
tion of  putrefaction  and  decay,  and  the  resulting  butter  is  poor.  The 
earlier  products  of  decomposition,  however,  do  not  show  these  un- 
pleasant flavors,  but,  on  the  contrar}^,  are  delicate  and  delightful, 
both  to  taste  and  smell.  Indeed,  these  decomposition  products  give 
the  desirable  flavor  of  butter.  It  is  the  puiT)ose  of  the  butter  maker 
to  stop  the  ripening  at  just  the  right  period,  after  the  pi*oper  de- 
comx>osition  products  have  made  their  appearance,  and  before  they 
have  broken  to  pieces  enough  to  reach  the  condition  of  putrefaction 
and  decay.  The  cream  is,  therefore,  churned  at  an  early  stage  in  the 
ripening,  and  the  products  of  decomposition  give  the  aroma  that  the 
butter  maker  is  searching  after.  These  products  of  decomposition 
are  probably  lai^ely  due  to  the  decomposition  of  the  albunmen.  The 
milk  sugar  plays  probably  no  part  except  in  the  production  of  the 
acid  taste  in  the  butter,  but  whether  the  decomposition  of  the  casein 
enters  into  the  composition  of  the  butter  flavor  is  not  yet  known.  If 
the  flavor  is  due  to  the  albumen  decomposition,  it  will  follow  that 
cream  should  be  differently  treated  in  accordance  with  the  amount  of 
this  product  that  it  contains.  Cream  separated  by  the  centrifugal 
contains  less  of  the  albuminoid  material,  and  hence  requires  a  differ- 
ent treatment  in  ripening  from  gravity  cream." 

In  conducting  his  experiment.  Prof.  Conn  found  that  a  temperature 
of  about  155  degrees  would  effectually  kill  all  the  bacteria  in  the 
cream,  and  that  for  successful  culture  and  artificial  ripening,  a  temper- 
ature of  about  95  degrees  was  the  highest  that  could  be  safely  given. 
He  found  that,  under  the  influence  of  certain  bacteria,  the  cream 
would  be  sour;  in  other  cases,  sweet;  in  some  cases  it  would  be 
bitter,  and  in  others,  pleasant;  in  fact,  he  found,  that  all  of  these 
changes  and  effects  were  due  to  certain  classes  or  species  of  bacteria, 
and  that  each  species  was  capable  of  artificial  culture,  and  when  in- 
troduced into  cream  under  the  proper  conditions  of  temperature  and 
surroundings,  would  produce  certain  results  as  to  flavor,  condition, 
etc,  and  that  the  flavor,  of  the  product  was  at  least,  in  a  great  meas- 
ure, under  the  control  of  the  experimentor,  who,  by  a  careful  selection, 
could  produce,  within  certain  ranges,  any  effect  desired. 
Prof.  Conn  thus  summarizes  the  results  of  his  experiments: 
'The  chief  object  of  the  ripening  of  cream  is  to  pmduoe  the  but  tor 
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aroma,  and  this  aroma,  tholigii  very  evanescent,  controls  the  price  of 
the  bntter. 

This  flavor  the  bitter  maker  owes  to  the  bacteria;  for  by  their 
growth  the  materials  In  the  cneam  art^  decomposed,  and  the  compounds 
formed  wliich  produce  the  flavors  and  odors  of  high  quality  butter. 

Different  specie®  of  bacteria  vary  much  as  to  the  flavors  which  they 
prodnce,  some  giving  rise  to  good,  some  to  extra  fine  and  others  to  a 
very  poor  quality  of  butter.  A  majority  of  our  common  dairy  species 
produce  good,  but  not  the  highest  quality  of  butter. 

Up  to  the  present  time  the  butter  maker  has  had  no  means  of  con- 
trolling the  species  in  his  cream,  but  has  had  to  use  those  furnished 
him  by  the  farmer. 

The  bacteriologist  can  isolate  and  obtain  in  pure  cultures  the 
species  of  bacteria  which  produce  the  best  flavored  butter.  He  can 
then  furnish  them  to  the  creameries  to  use  as  starters  in  cream 
ripening.  This  artificial  ripening  of  cream  promises  much  for  the 
near  future,  although  it  has  been  applied  only  on  a  small  scale  at  the 
pnesent  time.  The  use  of  a  pure  ciiture  of  a  species  from  Uruguay 
improved  the  flavor  of  the  butter  of  a  Connecticut  creamery  over 
twenty  per  cent.,  according  to  expert  estimates. 

Most  species  of  bacteria  in  bad  butter  are  probably  associated  with 
filthiness.  Hence,  a  proper  inspection  of  the  bams  and  dairies  to 
insure  proper  conditions,  especially  cleanliness,  will  be  a  means  of 
avoiding  much  of  the  trouble  in  cream  ripening,  and  will,  in  many 
cases,  result  in  an  improvement  of  the  butter.'' 


THE  MILK  SUPPLY  OP  COPENHAGEN. 


The  city  of  Copenhagen  depends  largely  for  its  milk  upon  an  or- 
ganization known  as  *'The  Milk  Supply  Company  of  Copenhagen;" 
this  organization  pur^ihases  its  milk  from  the  dairymen  of  the  sur- 
rounding districts,  and  holds  them  strictly  responsible  for  the 
quality  of  the  milk  and  the  condition  of  the  cows  which  supply  it; 
each  dairyman  before  closing  the  contract,  must  sign  an  agreement, 
from  which  we  extract  and  condense  the  following  requirements: 

(1.)  The  feed  must  be  such  that  it  does  not  affect  the  taste  or 
character  of  the  mUk  injuriously.  The  use  of  distillery  slop  and  like 
substances  for  feed  is  absolutely  prohibited,  and  the  use  of  all  feed 
that  has  been  injured  or  is  not  well  preserved.  The  use  of  turnips, 
kohlrabi,  rutabagas  and  the  leaves  of  all  kinds  of  root  crops  is  pro- 
hibited. Carrots  and  mangels  may  be  used  to  the  extent  of  half  a 
bushel  per,  day  for  each  cow,  but  only  when  the  grain  feed  given 
amounts  to  7  pounds  per  day.  Cows  which  supply  milk  for  the  use  of 
children  must  not  be  fed  mangels  and  carrots  beyond  the  extent  of 
one  peck  per  day.  Oil  cake  (rape-seed  cakes)  may  be  fed  to  the  extent 
of  but  li  pounds  per  day,  and  this  only  in  connection  with  at  least 
5  pounds  of  grain  feed.  Cows  supplying  milk  for  the  use  of  children 
must  not  be  fed  oil  cake  of  any  kind.  For  o^her  cows  the  grain  mix- 
ture nsed  shall  neceive  the  company's  approval  before  delivery  of 
milk  can  begin. 
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(2.)  In  -tile  summer  time,  cows  must  not  be  fed  in  the  bam  under  any 
conditions.  They  must  be  pastured  on  clover  and  grass.  Vetches 
must  not  be  used.  When  necessary,  arrangements  may  be  made  with 
the  company  for  the  use  of  grain  or  green  grain  crops  during  the 
summer. 

(3.)  The  cows  must  be  clipped  on  the  udder,  taU  and  hindquarters 
in  the  fall  before  they  are  put  in  the  barn. 

(4.)  The  time  of  calving  the  cows  in  the  herd  must  be  distributed  as 
evenly  as  possible  through  the  year,  so  that  the  amount  of  milk  de- 
livered, especially  during  September  and  October,  shall  not  be  less  than 
two-thii-ds  of  the  greatest  amount  delivered  in  any  month. 

(5.)  Fresh  milk  up  to  twelve  days  after  calving  must  not  be  deliver- 
ed, nor  will  the  company  receive  milk  from  cows  which  give  less  tihan 
6  pounds  per  day. 

(6.)  The  utmost  cleanliness  must  be  observed  in  milking,  and  the 
milk  must  be  strained  through  a  metal  strainer  covered'  with  a  clean 
woolen  cloth. 

(7.)  Thene  must  be  at  the  disposal  of  the  dairy  at  least  30  pounds  of 
ice  for  every  100  pounds  of  milk  produced  on  the  farm. 

(8.)  Every  dairy  must  be  supplied  with  a  Lawrence  milk-cooler. 
This  may  be  rented  from  the  company  if  desired. 

(9.)  As  son  as  it  is  drawn  from  the  cow,  the  milk  must  be  cooled 
by  the  use  of  ice  water  on  the  milk-cooler,  and  this  at  all  seasons  of 
the  year.  This  cooling  should  reduce  the  temperature  of  the  milk  to 
at  least  4  degrees  K^aumur  (41  degrees  F.)  before  it  is  shipped. 

(10.)  The  milk  must  be  delivered  at  tlie  railway  station  once  or 
twice  daUy,  as  the  company  may  desire,  either  as  sweet  milk  or  as 
half-skimmed  milk  and  cream.  It  must  not  be  sent  from  the  dairy 
farm  sooner  than  necessary  to  make  the  train  and  in  summer  the  de- 
livery wagon  must  be  covered  so  as  to  shade  the  cans. 

(11.)  The  company  will  supply  the  cans  used  for  transx)ortation, 
and  they  will  be  cleaned  before  they  are  shipped  to  the  dairy  farm. 

(12.)  The  cans  must  be  rinsed  in  cold  water  immediately  on  their  ar- 
rival at  the  dairy.  They  must  be  kept  in  an  airy  place,  protected 
from  all  dirt,  with  the  lids  removed  and  opening  downward,  but  so 
that  the  air  has  free  access  to  the  interior,  until  they  are  used. 

(13.)  The  can  must  under  no  circumstances  be  used  for  anything 
else  than  the  transportation  of  milk. 

(14.)  The  dairy  farmer  must  agree  to  answer  all  questions  concern- 
ing the  milk  which  the  company  may  put  to  him. 

(15.)  The  dairy  farmer  must  permit  one  of  the  company's  veterinari- 
ans to  examine  his  cattle  whenever  he  choses,  and  must  carry  out  the 
directions  which  the  latter  may  give  him.  He  must  also  agree  to 
furnish  transportation  for  the  veterinarian  to  and  from  the  railroad 
station. 

(16.)  Cows  which  the  veterinarian  finds  have  tuberculosis  must  be  re- 
moved from  the  herd  at  once  and  disposf^  of  as  soon  as  possible. 

(17.)  Cows  which  are  taken  with  any  suspicious  disease  must  be  re- 
moved from  the  herd  at  once  and  the  company  informed  of  the  fact, 
and  if  necessaiy,  the  deliveiy  of  milk  may  be  stopped  until  the  veter- 
inarian has  had  opportunity  to  examine  the  case.  But  in  such  case* 
the  company  will  pay  for  the  milk  at  the  same  rate  as  though  it  were 
delivered. 
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(18.)  If  any  contagions  disease  occnrs  among  the  persons  who  live 
on  the  farm,  or  at  lie  homes  of  the  laborers  who  work  on  the  farm, 
it  shall  be  the  duty  of  the  dair^Tnan  to  inform  the  company  of  the  fact 
at  once.    The  milk  will  in  such  cases  be  paid  for  at  the  usual  rate. 

(19.)  This  contract  may  be  terminated  either  by  the  comiwmy  or 
the  dairyman  on  the  first  of  the  year,  but  with  at  least  six  months' 
notice. 

(20.)  Should  the  milk  found  to  be  of  oo  inferior  a  quality  as  to  be 
unfit  for  sale,  the  company  reserves  the  right  to  stop  its  delivery  with- 
out remuneration. 

(21.)  If  the  sale  of  milk  in  Coi)enhagen  should  be  stopped  by  reason 
of  an  epidemic  or  other  nonpreventable  cause,  the  delivery  must  be 
stopped  for  a  shorter  or  longer  period  without  remuneration. 

This  company  employs  a  corps  of  veterinary  surgeons  who  regulariy 
examine  all  dairies  which  furnish  milk,  and  any  diseased  animals  thus 
found  must  be  at  once  removed  from  the  herd  under  heavy  penalties; 
if  the  owner  discovers,  or  thinks  that  he  has  discovered  any  actual 
disease,  he  at  once  keeps  the  animal's  milk  separate,  or  throws  it  away 
and  notifies  the  company;  any  milk  thus  lost  between  the  time  the 
disease  is  discovered  and  the  arrival  of  the  company's  veterinarian, 
is  paid  for  by  the  company,  at  full  market  price;  in  some  cases,  the 
company  employs  the  dairymaids,  and  even  goes  so  far  as  to  pay  the 
dairy  owners  for  their  board;  as  soon  as  the  milk  is  received  in  Cop- 
enhagen, each  lot  is  caivfuUy  sampled,  and  at  once  tested  for 
butter  fat  by  an  immense  Babcock  machine  constructed  specially  for 
the  purpose;  and  in  addition  to  these  and  other  precautions,  all  of  the 
whole  and  skimmed  milk  is  filtered  before  it  leaves  the  depot  of  the 
company. 

They  supply  three  grades  of  milk,  whole  milk,  half  skim-milk,  and 
milk  for  children;  they  also  supply  two  grades  of  cream,  known  as 
first  and  second.  For  the  skim-milk,  the  morning's  milk  is  allowed  to 
stand  twelve  hours  before  skimming.  The  children's  milk  is  obtained 
oDly  from  cows  which  have  been  selected  for  the  purpose  by  the 
veterinarians  of  the  company,  and  is  filtered,  bottled  and  sealed  imme- 
diately on  its  arrival  at  the  depots. 

In  order  to  secure  a  uniform  quality  and  to  prevent  the  cream  from 
rising  to  the  top  and  being  dipped  off,  or  to  prevent  the  poorer  milk, 
after  standing  in  the  wagons,  from  being  drawn  off  at  the  bottom  of 
the  can,  a  tube  runs  from  the  faucet  at  the  bottom  clear  up  to  the 
top  of  the  can;  this  tube  is  pnerced  with  holes  throughout  its  length, 
and  thus  effectually  secures  a  uniform  quality  clear  to  the  bottom  of 
the  can. 

The  filtenng  machines  are  thus  described:  Imagine  a  large  bowl 
of  enameled  iron  with  a  capacity  of  about  40  gallons,  and  this  raised 
on  supports  about  5  feet  from  the  floor.  There  is  a  hole  in  the  bottom 
through  which  the  milk  enters,  and  near  the  rim  are  two  discharge 
pipes,  one  on  each  side  of  the  bowl.  Now,  the  filtering  material  con- 
sists of  three  layers  of  gravel  and  six  thicknesses  of  fine  muslin 
stretched  over  a  ring  that  fits  closely  inside  the  bowl,  and  is  placed 
above  the  upper  layer  of  gravel.  The  gravel  is  of  three  grades  of 
fineness.  The  lower  is  about  the  size  of  duckshot,  the  middle  layer 
finer  still,  and  the  upper  layer  as  fine  as  small  pinheads.  Each  layer 
rests  ujKxn  a  thin  plate,  i)erforated  with  many  fine  holes,  and  which 
fits  clo«iely  to  the  sides  of  the  bowl.    Each,  layer  Li  about  2  inches 
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thick,  and  there  is  a  space  of  an  inch  from  the  top  of  one  layer  to  the 
tin  plate  which  supports  the  next  layer  above.  The  milk  is  poured 
into  a  large  reservoir  which  stands  somewhat  higher  than  the  filter. 
A  brass  pipe  leads  from  the  bottom  of  this  reservoir  to  the  bottom  of 
the  filter  bowl.  The  pressure  thus  attained  forces  the  milk  through 
the  successive  layers  of  gravel  and  six  thicknesses  of  cloth,  and  when 
it  rises  to  the  top,  it  is  drawn  off  through  the  delivery  pii)es." 


SPRAYING  CALENDAR 


The  Hatch  Ex5)eriment  Station  (Bulletin  No.  25),  has  issued  an  ex- 
tensive spraying  calendar,  from  which  we  condense  the  following: 

Apples. 

isi  time.  Spray  with  copper  sulphate  solution  before  the  buds  un- 
fold, to  destroy  any  winter  spores.  It  Ls  possible  that  the  Bondeaux 
mixture  would  have  results  quite  as  good,  or  better  if  used  at  this 
time,  on  account  of  its  firm  adherence  to  tlie  branches  and  bud 
scalea 

2d  time.  Just  before  the  blossoms  open,  spray  with  Bordeaux  mix- 
ture, and  Paris  green,  one  pound  to  100  gallons,  for  the  apple  rust, 
Dud-moth,  canker  worm  and  tent  caterpillar. 

jd  time.  Within  one  week  after  the  petals  have  fallen,  make  another 
application  of  the  same,  for  the  same  insects  and  the  apple  scab,  w^hich 
may  now  appear  if  the  weather  is  favorable. 

The  formulas  alluded  to  in  this  calendar  are  compounded  as  follows : 

Bordeaux  mixture.  Four  pounds  copper  sulphate,  or  blue  vitriol,  four 
pounds  fresh  quick  lime,  and  25  to  30  gallons  of  water. 

Ammoniacal  carbonate  of  copper.  Copper  carbonate,  three  ounces, 
ammonia  suflQcient  to  dissolve  the  copper,  and  water,  forty  gallon^ 

Copper  sulphate  solution.  One  pound  of  copper  sulphate,  and 
twenty-five  gallons  of  water. 

Kerosene  emulsion.  One-half  pound  of  common,  hard  soap,  thor- 
oughly incorporated  or  emulsified  by  the  force  pump,  and  add  fifteen 
to  twenty  gallons  of  water. 

4  th  titne.  In  from  ten  days  to  two  weeks,  according  to  the  weather, 
use  the  Bordeaux  mixture  alone. 

^th  time.  Under  ordinary  conditions,  during  the  month  of  July,  only 
one  application  of  the  Bordeaux  mixture  need  be  made,  and  this 
should  be  at  from  two  to  four  weeks  from  the  last  application. 

6th  time.  After  the  fruit  is  nearly  grown,  only  the  ammoniacal  cor- 
bonate  of  copper  should  be  used,  and  unless  the  weather  be  very  wet, 
one  application  will  be  sufficient. 

Pears. 

Tst  time.  Before  the  leaves  unfold,  use  the  copper  sulphate  solution 
for  the  leaf  blight,  cracking  of  the  fruit,  and  the  pear  scab. 

2d  time.  Apply  Bordeaux  mixture,  and  Paris  green,  one  pound  to 
100  gallons,  before  the  blossoms  open,  for  the  codling  moth. 
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jd  tinu.  As  soon  as  the  pebils  have  fallen,  repeat  with  mixture  as 
last  used. 

4th  time.  From  two  to  four  weeks  after,  the  last  spraying,  according 
to  the  weather;  use  the  Bordeaux  mixture  alone  for  leaf  blight, 
cracking  of  the  fruit,  and  pear  scab. 

^ihtitne,  Should  the  wetither  be  very  warm  and  moist,  make  an 
application  of  the  Bordeaux  mixture  from  the  fimt  to  the  middle  of 
August 

Peaches 

ist  time.  Use  copper  sulphate  solution  before  the  leaves  appear,  the 
same  as  for  the  apple  and  pear. 

2d  time.  About  one  week  after  tlie  petals  have  fallen,  spray  with 
curculio  and  shot-hole  fungus. 

jd  time.  For  the  early  varieties  that  are  subject  to  brown  rot,  ap- 
ply the  ammoniacal  carbonate  copper  solution,  about  a  week  before 
the  fruit  begins  to  soften. 

Plums 

isttime.  Treat  with  copper  sulphate  solution  before  the  leaves 
Bordeaux  mixture  and  Paris  green,  one  pound  to  200  gallons,  for  plum 
appear. 

2d  time.  Use  Bordeaux  mixture  and  Paris  green,  one  pound  to  100 
gallons  of  water,  just  before  the  petals  open,  for  the  curculio  amd 
black  wart 

jd  time     Repeat  the  above  as  soon  as  the  petals  have  fallen. 

4th  time.  Repeat  the  same  in  from  five  to  seven  days  if  the  trees 
have  set  a  crop  of  fruit. 

^th  time.  Spray  with  Bordeaux  mixture  alone  in  from  ten  days 
to  two  weeks. 

6th  time.  Just  before  the  fruit  begins  to  ripen,  spray  with  the  am- 
moniacal carbonate  of  copper. 

Qui  ces. 

1st  time.  Use  the  copper  sulphate  solution  before  the  leaves  unfold, 
for  the  leaf  blight 

2d  time.  After  two  or  three  weeks,  use  the  Bordeaux  mixture  for 
leaf  blight 

jd  time.   Repeat  the  same  application  in  from  two  to  three  weeks. 

Grape. 

isttime.  Spray  with  copper  sulphate  solution  just  I ef ore  the 
leaves  unfold. 

2d  time.  Jusft  before  the  blossoms  open,  spray  with  Bordeaux  mix- 
ture and  Paris  green,  one  pound  to  100  gallons,  making  an  effort  to 
cover  the  clusters  of  buds  with  as  much  as  possible,  for  the  "rose  bug" 
and  mildew. 

jd  time.   As  soon  as  the  petals  have  fallen,  repeat  same  application. 

4th  time     Apply  same,  in  from  five  to  seven  days. 

^th  time.  Use  Bordeaux  mixture  alone,  in  from  two  to  four  weeks, 
according  to  the  weather. 

6th  time.  After  the  grax>es  are  from  one-half  to  two-thirds  grown, 
use  the  ammoniacal  carbonate  of  copper. 

yth  time.  Should  the  season  continue  very  warm  and  moist,  a 
second  application  of  the  above  may  be  needed,  but  generally  one 
application  will  be  sufficient 
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The  Potato. 

I  si  time.  As  soon  as  the  potato  beetle  has  laid  its  eggs,  spray  with 
the  Bordeaux  mixture  and  Paris  green,  one  pound  to  100  gallons, 
using  the  barrel  or  knapsack  pump. 

2d  time.  In  from  one  to  two  weeks,  or  when  the  larvae  of  the 
potato  beetle  become  abundant,  spray  again  with  the  same. 

3d  time.  Repeat  as  above  and  at  same  interval. 


SPRAYING  FOR  PEAR  SCAB. 

Exi)eriments  at  the  New  York  Exi)eriment  Station  clearly  prove  the 
eflOicacy  of  the  Bordeaux  mixture  as  a  preventive  for  pear  scab,  and 
they  also  prove  that  this  fungicide  may  be  used  much  weaker  than  had 
previously  been  supposed,  and  Uiis,  too,  without  any  apparent  diminu- 
tion of  its  efficacy.  These  experiments  also  indicate  that  the  founda- 
tions of  this  disease  are  laid  at  a  much  earlier  stage  of  growth  than 
has  previously  been  supposed,  and  that,  in  fact,  the  disease  may  in 
reality  commence  before  the  formation  of  the  blossoms. 

One  object  of  the  leading  experiment  was  to  ascertain,  if  possible, 
the  proper  date  at  which  to  make  the  most  efficacious  application  of 
the  mixture.  Three  rows  of  Secldes  and  a  number  of  White 
I>oyennes  i)ear8  were  selected  for  the  experiment.  The  first  spraying 
was  on  the  Seckles,  and  the  application  was  made  May  2d;  at  that 
time  some  of  the  moi-e  forward  fruit  buds  were  swelling,  but  the  leaf 
buds  made  no  showing.  The  second  application  was  made  May  10th, 
at  which  date  the  White  Doyennes  wei*e  given  their  first  application; 
another  application  was  made  May  19th,  when  Uie  earlier  blossoms 
were  opening;  a  four.th  application  was  made  May  3 1st,  at  which 
time  the  earlier  blossoms  were  dropping  rapidly;  another  application 
was  made  June  12th,  and  the  final  one,  June  28tL 

July  18th,  it  was  found  that  on  the  unsprayed  trees,  there  was  a 
very  large  portion  of  imperfect  fruit,  and  this  proportion  increased  as 
the  seoson  advanced;  it  was  further  noted  that  in  the  tops  of  a  few 
of  the  trees  where  the  mixture  had  not  reached  all  the  fniit,  the 
proportion  of  imperfect  fruit  was  very  great  At  picking  time  the 
fruit  from  both  kinds  of  trees  was  carefully  picked,  and  sorted  into 
three  classes,  the  first  two  of  which  were  sold,  and  no  account  was 
made  of  the  imperfect  fruit  of  the  third  class. 

As  a  practical  result,  it  was  found  that  the  sprayed  Secldes  gave 
from  15.48  to  fG.67  per  tree,  while  those  not  sprayed,  but  under  the 
same  conditions  and  surroundings,  gave  but  |0.G8  to  |0.90  worth  of 
perfect  fruit  Of  the  White  Deyonnes,  the  average  value  of  the  yield 
of  the  spnayed  fruit  per  tree  was  JG.55,  while  that  of  the  unsprayed 
was  but  J0.45. 

Summarizing  the  whole  experiment,  it  was  demonstrated  that  the 
Seckles  which  had  been  sprayed  six  times,  gave  a  yield  having  an 
average  value  per  tree  of  J5.48;  those  sprayed  five  times  gave  an 
average  value  of  |5.70;  while  the  average  value  of  the  yield  of  those 
not  sprayed  was  but  |0.93.  Of  the  White  Doyennes,  the  average 
value  per  tree  of  those  sprayed  five  times  was  |6.55,  and  of  the  un- 
sprayed but  10.45. 
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The  application  of  the  Bordeaux  mixtune  cost  in  materials,  .1968 
cents;  in  labor,  .3561  cents,  or  a  total  cost  of  .553  cents  per  tree; 
the  average  cost  of  five  applications  was  .476  cents  per  tree;  applying 
the  gain  caused  by  the  spraying  to  a  large  orchard,  it  would  have 
been  at  the  rate  of  from  |432.10  to  f 562.40  i)er  hundred  tuees. 

In  summarizing  the  experiment  and  its  results,  Dr.  Collier  uses  the 
frflowing  language: 

'^Ir  conclusion,  it  may  be  said  that  both  the  Seckle  and  the  White 
Doyenne  pears  are  varieties  esi)ecially  subject  to  attacks  of  scab 
fungus,  and  therefore,  as  pre\iously  stated,  the  large  gains  resulting 
from  their  treatment,  as  shown  in  these  experiments,  could  not  be  ex- 
pected to  result  from  spraying  every  other  variety.  Yet  the  fact 
remains  that  the  fruit  and  foliage  suffer  considerable  damage  each 
year  from  the  fungus  disease,  which  may  be  successfully  treated  by 
spraying  with  the  Bordeaux  mixture,  and  also  from  insect  foes 
that  may  be  treated  at  the  same  time  with  Paris  green. 
It  is  undoubtedly  true  that  tens  of  thousands  of  dollars  might  be 
saved  annually  to  the  New  York  pear  growers  by  the  universal  adop 
tion  of  the  method  of  treatment  which  is  here  shown  to  be  very  suc- 
cessful in  preventing  the  depredations  of  the  worst  insect  and  fun- 
goid enemies  of  the  i>ear.'' 

From  the  experiment  the  following  conclusions  are  drawn: 

1.  In  these  experiments,  pear  scab  was  successfully  treated  by 
dilute  Bordeaux  mixtune,  containing  four  pounds  of  copper  sulphate 
to  forty-five  gallons  of  the  mixture. 

2.  Compariug  three  treatments  after  the  buds  begin  to  ox)en  and 
before  the  blossoms  open,  with  two  treatments  during  the  same 
I)eriod,  it  is  still  doubtful  whether  enough  benefit  may  be  gained  from 
the  former  to  justify  the  expenses  of  the  extra  treatment 

3.  In  order  to  treat  pear  scab  successfully,  the  spraying  must  be 
done  thoroughly  and  at  the  right  season. 

4.  The  benefits  of  the  treatment  extend  to  the  tree  as  well  as  the 
fruit,  as  shown  by  the  increased  \igor  of  the  foliage  and  fruit  on 
the  sprayed  trees,  compared  with  the  unsprayed  trees." 


TREATMENT  OF  ORCHARDS. 


In  a  recent  Bulletin  of  Cornell  Exx)eriment  Station  (Bulletin  No.  72, 
September,  1894),  Prof.  BaUcy  thus  condenses  the  proper  method  of 
treating  orchards: 

"If  orchards  are  to  be  made  profitable,  they  must  receive  as  good 
care  as  other  crops. 

Good  drainage,  natural  or  artificial,  is  essential  to  success.  Trees 
are  impatient  of  wet  feet 

Well  drained  lands  are  drier  in  wet  spells,  and  contain  more  moist- 
ure in  dry  spells  than  other  lands.  They  can  be  worked  earlier  in  the 
spring. 

Good  tillage  increases  the  available  food  supply  of  the  soil,  and  also 
oonserves  its  moisture. 
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Trees  should  be  made  to  send  their  roots  deep  into  the  soU,  in  order 
to  fortify  themselves  against  drought  This  is  done  by  draMing  the 
soil,  and  by  plowing  the  orchard  rather  deep. 

'Kiis  deep  plowing  should  begin  the  very  year  the  trees  are  set,  and 
it  should  be  continued  every  spring  until  tiie  habit  of  tlie  tree  is  estab- 
lisihed. 

Moisture  is  retained  in  the  upper  soil  by  very  frequent,  but  shallow 
tillage,  by  means  of  which  the  surface  of  the  land  becomes  a  mulch 
for  the  soil  beneath. 

Tillage  should  be  begun  just  as  soon  as  tbe  ground  is  dry  enough 
in  the  spring. 

This  tillage  «hoidd  be  repeated  as  often  as  once  in  ten  days 
throughout  the  growing  season,  wkich.  extends  from  spring  until  Jvlj 
or  August 

Tillage  should  not  exist  for  the  purpose  of  killing  weeds.  Weeds 
have  taught  the  most  imiwrtant  lesson  in  agriculture,  to  be  sure,  but 
the  schoolmaster  should  now  be  able  to  retire. 

Late  cultivation  may  be  injurious  by  inducing  a  late  growth.  At 
all  events,  it  can  be  of  small  utility  when  the  trees  begin  to  mature 
and  rains  become  frequent  This  season  of  respite  gives  the  grower 
the  opportunity  of  raising  a  green  manure,  and  of  adding  fertility  to 
his  land  at  trifling  expense  and  with  no  harm  to  his  trees. 

Fall  plowing  may  be  advisable  for  fanm  crops,  but  it  shoidd  gener- 
ally be  discouraged  in  orcharda  The  land  in  orchards  should  be  left 
compact  in  the  fall,  and  it  is  advisable  to  cover  it  with  some  close 
herbage. 

Our  cultivated  crops  should  only  be  allowed  in  orchards  early  in  the 
season.    Grain  and  hay  should  never  be  grown. 

Nursery  stock  should  not  be  grown  in  orchards. 

Even  hoed  or  cultivated  crops  may  rob  the  trees  of  moisture  and  fer- 
tility if  they  are  allowed  to  stand  above  the  tree  noots. 

Cultivators  are  the  best  crop  to  raise  in  an  orchard. 

Sod  is  sometimes  allowable  in  apple  and  standard  pear  orchards, 
but  never  in  other  fruit  plantations;  but  even  then  it  should  be  pas- 
tured closely  with  sheep  or  hogs.  If  the  stock  is  fed  at  the  same  time, 
the  land  will  fare  better. 

Watch  a  sod  orchard.    It  will  begin  to  fail  before  you  know  it 

Probably  nine- tenths  of  the  apple  orchards  of  New  York  State  are 
in  sod,  and  many  of  them  are  meadows.    Of  course  they  are  failing. 

The  remedy  for  these  apple  failures  is  to  cut  down  many  of  the 
orchards.  For  the  remainder,  the  treatment  is  cultivation,  fertilizing, 
spraying — the  trinity  of  orthodox  apple  growing. 

In  general,  level  culture  is  the  best.  The  modem  cultivators  and 
harrows  make  such  cultivation  easy. 

Trees,  especially  apples,  are  often  trained  too  high,  because  of  the 
diflSculty  of  working  close  to  them.  Modern  tools  will  bring  the  heads 
within  reach. 

Harnesses  with  no  projecting  haraes  nor  metal  turrets  should  be 
used  in  bearing  orchards.  Those  requiring  n<>  whiflfletrees  are  also 
useful. 

Potash  is  the  chief  fertilizer  to  be  applied  to  fruit  trees,  particularly 
after  they  come  into  bearing. 

Potash  may  be  had  in  wood  ashes  and  muriate  of  pota»h.  It  is 
commonly  used  in  the  latter  form.     An  annual  application  of  potash 


No.  7.  J    Pennsylvania  State  Board  op  Agriculture.         75 

should  be  made  uxK>n  bearing  orchards.  Of  the  muriate,  from  500 
to  700  i>ounds  may  be  used  to  the  acre  in  mature  orchards. 

Phosphoric  acid  is  the  second  important  fertilizer  to  be  applied 
ailtiflcially  to  orchards.  It  may  be  got  as  plain  high-grade  superphos- 
phate (dissolved  South  Carolina  rock),  in  tbe  bone  fertilizers,  and  per- 
haps in  Thomas  slag.  Of  the  plain  superphosphates,  from  300  to  500 
pounds  may  be  applied  to  the  acre. 

Nitrogen  can  be  obtained  cheapest  by  means  of  thorough  tillage 
(to  promote  nitrification)  and  nitrogenous  green  manunea  'Diere  is 
rarely  occasion  for  buying  it  for  fruit  plantations,  if  the  lands  are 
properly  tilled  and  cropped. 

Nitrogen  promotes  growth.  It  should  therefore  be  used  with  some 
caution,  for  orchard  trees  shoidd  be  grown  for  fruit  rather  than  for 
timber. 

Bam  manures  ane  generally  more  economically  used  when  applied 
to  farm  crops  than  when  applied  to  orchards;  yet  they  can  be  used 
with  good  results,  particularly  when  rejuvenating  old  orchards. 

In  general,  the  commer,ciiil  complete  fertilizers  are  less  rational 
for  orchards  than  a  fertilizer  made  for  the  occasion  out  of  materials 
evidently  needed  by  the  trees,  but  the  complete  fertilizers  give  much 
better  results  than  the  pnevailing  indifference  and  neglect. 

Cultivation  may  be  stopped  late  in  the  season,  and  a  crop  can  then 
be  sown  upon  the  land.  Tliis  crop  may  serve  as  a  cover  or  protection 
to  the  soil,  and  as  a  green  manure. 

A  green  manure  improves  the  soil  by  adding  fibre  to  it,  and  by  in- 
creasing its  fertility.  It  catches  the  nitrates  which,  earlier  in  the  sea- 
son, are  used  by  the  tree  roots.  Vegetable  fibre  in  the  soil  increases 
its  power,  of  holding  both  moisture  and  plant  food. 

The  crops  weU  adapted  to  this  late  sowing  are  few.  Vetch  is  prob- 
ably the  best  which  has  been  well  tested  in  the  State.  But  every- 
thing points  to  crimson  clover  as  the  ideal  orchard  cover  and  green 
manure. 

The  gist  of  it  all  is,  that  orchards  should  be  cultivated  and  fed. 
Cultivation  should  begin  early  and  be  continued  often.  It  may 
be  stopped  in  August  if  the  grower  thinks  best,  and  then  if  the  land 
needs  it,  a  green  manure  may  be  sown  for  turning  under  the  next 
spring. 


THE  PE  AB  MIBGE. 


(^Diplosis  pyrivora^  RiLEY). 

In  our  annual  report  of  1892  (page  100),  we  called  attention  to  the 
possible  introduction  of  this  comparatively  new  pest  of  the  pear 
grower  into  our  States.  Thus  far  we  have  no  reports  of  its  introduc- 
tion, but  the  possibilities  are  that  it  may  exist  for  several  years  before 
suflScient  numbers  are  propagated  to  attract  attention. 

It  appears  to  have  been  introduced  into  the  orchards  of  Ooe  Broth- 
erS)  Meriden,  New  York,  by  the  importation  of  French  stocks;  in  1885 
they  attracted  the  attention  of  the  entomologist  of  the  National  De- 
partment of  Agriculture,  and  the  habits  of  the  insect  were  investi- 


76  Agriculture  of  Pennsylva^nia.        [Off.  Doc. 

gated  by  Prof.  J.  B.  Smith,  who  reported  their  introduction  as  above 
by  the  Coe  Brothers,  in  1877;  they  were  first  noticed  in  1879,  during 
which  year,  they  inflicted  considerable  damage,  seemingly  selecting 
the  Lawrence  trees  as  a  favorite  resort  and  breeding  place.  In  1883 
they  had  increased  to  such  an  extent  that  they  destroyed  the  whole 
crop  of  Lawrence  pears,  and  attacked  tlie  Bartietts,  but  to  a  less  de- 
gree, inflicting  much  less  damage.  By  1891,  the  pest  had  spread  into 
New  Jersey,  and  was  that  year  found  in  Union  and  Essex  countiea 
In  1892  it  was  found  at  New  Bmnswick,  N.  J.,  and  in  1893  in  Middle- 
sex and  Monmouth  counties. 

Schmidberger,  as  early  as  1840,  thus  describes  its  habits: 

"The  number  of  eggs  which  these  midges  lay  in  a  pear  appears  to 
be  various,  as  I  sometimes  found  only  a  few  lan^ie  in  one  pear  and 
sometimes  more  tuan  twenty.  The  eggs  are  hatched  in  a  short  time, 
particularly  if  the  weather  be  warm,  because  from  the  fourth  day  of 
their  deposition  I  found  the  small  larvae  on  the  embryo  of  the  blos- 
som, into  which  they  began  to  bore,  usually  in  or  near  the  stem  of  the 
calyx.  Before  the  blossom  is  expanded  they  descend  to  the  core,  so 
that  they  may  not  be  exposed  to  the  sun's  rays,  which,  as  has  been 
already  said,  would  endanger  their  existence.  Tliey  separate  at  the 
core  and  begin  to  devour  on  all  sides.  When  they  have  consumed  the 
pulp  of  the  small  fruit,  they  have  attained  their  full  size,  and  only  wait 
for  a  favorable  opportunity  to  leave  their  still  secure  dwelling  and 
feding  house.  Tliis  opportunity  presented  itself  afeer  the  first  rain; 
because  the  little  pears,  being  hollowed  out,  begin  to  decay  here  and 
there  and  become  cracked,  by  which  means  an  opening  is  afforded 
to  the  lar\'ae  to  make  their  way  out.  As  soon  as  they  get  on  the  sur- 
face of  the  little  pear,  they  bend  themselves  together  and  make  a 
spring  to  the  ground  to  bury  themselves.  That  these  larvae  are  not 
injured  by  such  a  dash  on  the  ground,  I  am  perfectly  convinced.  I 
let  a  larvae  fall  from  a  height  of  nine  feet  on  the  floor  of  a  room,  three 
times  running;  I  then  laid  it  on  the  earth  in  a  glass,  and  in  a  few  sec- 
onds it  buried  itself. 

"If  no  rain  happens  at  the  time  they  have  attained  their  full  size, 
they  sometimes  gnaw  an  opening  through  the  skin  of  the  little  pear; 
they  usually,  however,  remain  together  in  the  core  till  the  pear  falls  off 
and  is  bruised  by  its  fall  on  the  ground,  when  they  obtain  an  outlet 
They  often  remain  a  long  time  in  the  pear  on  the  ground  if  they  can- 
not obtain  a  passage  out,  I  gathered  some  pears  that  were  outwardly 
not  injured  by  them,  and  laid  some  of  them  on  a  board  in  the  room, 
and  others  on  the  damp  earth  in  the  glass;  and  I  found  the  larvae  still 
in  the  pears  in  the  middle  of  July,  although  they  were  externally 
completely  withered  or  di*cayed  and  covered  with  mold.  I  took  them 
out  of  the  pear  and  laid  them  on  the  earth  in  the  glass,  and  most  of 
them  buried  themselves  in  the  eanth." 

Prof.  Smith,  of  the  New  Jersey  Experiment  Station,  has  given  this 
insect  considerable  attention,  and  (Bulletin  99),  describes  its  pupation 
as  follows: 

"As  soon  as  the  lai^ae  leave  the  infested  pears,  which  is  usually 
early  in  June,  they  drop  to  the  ground  and  at  once  malce  their  way  be- 
neath the  surface,  varying  somewhat  with  the  condition  of  the  soil, 
from  one-half  to  two  inches,  and  they  lie  for  some  time  unchanged. 
About  midsummer,  the  larvae  make  oval  cocoons  of  silk,  covered  with 
grains  of  sand,  and  lie  imchanged  until  early  in  the  ^ring.    It  is 
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probable  that  there  is  some  difference  in  the  date  of  forming  cocoons 
and  in  pupation,  for  Dr.  Lintner  reconds  his  specimens  as  farming  co- 
coons as  early  as  June  15th,  wliile  of  the  large  number  confined  by  me 
none  formed  such  until  August  3d  and  early  in  October.  It  is  worthy 
of  notice,  too,  that  dilferent  seasons  make  quite  a  difference  in  the  date 
at  which  the  flies  appear  or  the  larvae  mature.  According 
to  Dr.  Lintner's  report,  larva  emerged  from  the  pears  before  the  end  of 
May,  in  New  York  State,  and  on  June  10th,  most  of  the  infested  i)ear8 
had  fallen  from  Uie  ti-ees.  On  June,  10,  18D2,  larva  in  Middlesex 
county,  Xew  Jersey,  wei^  not  yet  matured,  amd  none  had  left  the 
pears.  None  of  my  specimens  had  changed  in  pupa  in  October,  when 
my  experiments  were  concluded,  but  some  time  during  the  winter  the 
flies  matured  and  escaped.  It  is  probable  that  in  nature  the  pupa  is 
not  fonned  until  early  spring,  and  that  the  flies  emerge  soon  after 
wards,  depending  upon  the  character,  of  the  season." 

Pix>f.  JSmith's  report  in  the  New  Jersey  Station's  bulletin  indicates 
that  the  larva  exist  in  infected  pears  in  numbers  varying  from  ten  to 
thirty,  and  that  they  live  on  the  substance  of  the  pear  and  core,  and 
thus  prevent  the  gnowth  of  the  fruit,  which  decays  and  falls  off  during 
the  eaily  summer. 

The  difficulty  of  applying  remedies  is  thus  alluded  to  by  Prof.  Smith: 

**lt  will  be  at  once  noted  from  the  life  history  that  there  is  no  period 
at  which  this  insect  is  within  the  reach  of  ordinary  insecticide  appli- 
cations. The  eggs  are  laid  in  the  bud  before  it  opens,  and  the  young 
larva  get  into  the  heart  of  Uie  fruit  before  it  is  fully  formed.  The 
adult  fly  does  not  feed,  and  hence  is  beyond  our  reach.  It  is  only 
after  the  injury  is  done  that  the  insect  goes  underground  and  is  within 
the  reach  of  destructive  agencies.  Such  destructive  agencies  may 
either  be  mechanical,  as  by  cultivution,  or  chemical,  using  a  substance 
killing  by  contact" 

As  an  experiment.  Prof.  Smith  advised  Mr.  White,  of  New  Bruns- 
wick, to  try  the  experiment  of  sowing  kainit  at  the  rate  of  one  thou- 
sand pounds  per  acre  under  the  trees.  The  application  was  made 
late  in  the  summer  of  1892.  In  May,  1893,  it  was  found  that  not  a 
single  pear  was  infected  where  the  kainit  had  been  sown,  but  that 
in  other  portions  of  the  same  orchard  not  thus  treated,  there  was  not 
a  Lawrence  pear  not  infested,  and  fully  fifty  i)er,  cent  of  the  Bartletts 
were  destroyed. 

Early  in  June,  Prof.  Smith  secured  some  200  specimens  of  infected 
pears  and  placed  them  in  experimental  jars  for  treatment  with  differ- 
ent compounds,  for  the  purpose  of  ascertaining  what  substances  were 
best  adapted  for  application  to  orchards. 

After  the  larva  had  come  out  of  the  fruit,  each  jar  was  given  a  top . 
dressing  to  as  nearly  as  possible  pepresent  the  ordinary  applications 
to  an  orchard,  of  muriate  of  pot^ish,  nitrate  of  soda  and  kainit;  three 
jars  were  treated  ^ith  the  application  at  the  ordinary  rate,  and  three 
other  with  a  double  application.  As  a  result,  it  was  found  that  the 
single  application  of  muriate  of  potash  destroyed  one-half  the  larva; 
the  double  application  killed  sevemty-five  per  cent,  of  them;  the  single 
application  of  nitrate  of  soda  killed  all  but  about  ten  per  cent,  while 
the  double  application  left  but  five  per.  cent;  the  single  application 
of  kainit  loft  hu*^  three  per  cent  of  the  larva  alive,  and  the  double  ap- 
plication kilUnl  all. 
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For  an  orchard  which  has  became  generally  infested,  Prof.  Smifli 
recommends  the  following  treatment:  "Cultivate  as  nsnal,  or  if  the 
orchard  is  in  grass  or  clover.,  plow  under  after  June  15th  as  soon  as 
may  be.  Top  drees  with  kainit,  1,000  pounds  per  acre,  to  benefit  the 
trees,  as  well  as  to  kill  the  insects.  As  soon  as  proi)er,  say  in  August, 
sow  crimson  clover.  This  will  use  up  the  potasSi  not  required  by  the 
fruit  tnees  and  will  restore  nitrogen,  as  well  as  occupy  the  ground. 
Early  in  the  following  spring,  turn  this  sod  under  as  deeply  as  may  be 
proper.  It  should  be  done  before  the  pear  buds  are  develoi)ed,  in  or- 
der to  head  off  and  destroy  any  midges  then  in  the  pupa  state,  near 
the  surface  of  the  soil." 


SPURRY. 


{Spergula  arvensis). 

The  inquiries  which  have  reached  the  department  in  relation  to 
this  plant  during  the  past  year  indicate  an  increased  interest  in  it 
as  a  forage  and  hay  crop.  It  is  comparatively  a  new  plant  in  the 
United  States,  and  has  not  yet  been  tested  for  a  suflScient  length  of 
time  to  prove  its  adaptability  to  our  climate  and  soil.  In  Europe  it 
has,  however,  been  long  known,  and  in  Belgium,  France  and  Pni^ia 
it  has  been  extensively  grown  for  many  years. 

In  his  -^Encyclopedia  of  plants,"  Louden  thus  describes  Spurry: 
*'Spergula  afvensts.  From  Spargere,  to  scatter,  because  it  scatters 
its  seed  abroad,  to  the  profit  of  the  faraner  in  Holland,  who  obtains 
from  it  meadows  affording  the  most  delicious  butter.  Sarvensis  ia  a 
common  weed  in  sandy  soils;  in  Scotland  called  yarr,  and  in  Norfolk, 
pickpurse.  In  the  Netherlands  and  in  Germany,  it  is  sown  on  stubble 
to  provide  a  bite  for  sheep  during  winter.  It  may  be  sown  and  neaped 
in  eight  weeks,  either  in  autumn  or  spring.  It  is  said  to  enrich  the 
mUk  of  cows  so  as  to  make  it  afford  an  excellent  butter,  and  the  mut- 
ton fed  on  it  is  preferable  to  that  fed  on  turnips.  Hens  eat  spurry 
gneedily  and  it  is  supposed  to  make  them  lay  a  great  number  of  e^^, 
whether  in  hay  or  cut  green  or  pasture.  Von  Thaer  observes  that  it 
is  the  most  nourishing  in  proportion  to  its  bulk  of  all  forage  and  gives 
the  best  flavor  to  milk  and  butter." 

In  the  report  of  the  Michigan  Board  of  Agriculture  for  1887  (page 
329),  Prof.  Miles  thus  refers  to  this  plant : 

"Spurry  is  an  annual  which  gi-ows  wild  in  Great  Britain,  where  it 
is  usually  called  a  weed.  In  Belgium,  France,  Jutland  and  Russia  it 
is  grown  as  a  forage  crop  and  for  hay.  In  France  its  yield  is  esti- 
mated to  be  equal  to  a  crop  of  clover,  or  7,700  pounds  per  acre.  The 
seeds  are  fed  to  cattle  and  horses  and  are  thought  to  be  about  equal 
to  rai)e  cake  in  value.  It  is  a  quick  and  rapid  growing  crop,  which  in 
five  or  six  weeks  gains  its  full  heighth  of  twelve  to  fourteen  inches, 
and  it  is  said  to  be  a  valuable  feed  for  cows,  improvLne:  the  quantity 
and  quality  of  the  butter.  Sown  in  the  middle  of  April,  with  seed  at 
the  rate  of  fifteen  to  twenty-four  pounds  per  acre,  it  matures  the  lai<t 
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of  May,  and  a  eecond  crop  may  be  grown.  It  has  been  called  the  clo- 
ver of  sandy  soils." 

In  the  report  of  the  Michigan  Board  of  Agriculture  for  1889  (page 
81),  the  result  of  their  two  years  experience  with  spurry  is  thus  sum- 
med up: 

""Kie  spurry  has  shown  wonderful  productiveness  and  seed  produc- 
tion. When  partially  ripened,  and  plowed  under  with  a  very  shallow 
furrow,  it  is  self  seeding,  and  produces  an  abundant  crop.  It*  value 
as  a  nranurial  plant  on  tbese  light  soils  is  pronounced.  When  plowed 
under,  it  seems  to  enrich  the  soil  the  most  rapidly  of  all  plants  used. 
It  is  valuable  for  a  fodder  plant,  being  eaten  readily  by  cows  and 
rfieep.  It  is  said  to  be  very  valuable  fiir  cows  giving  milk.  It  is  a 
plant  of  first  value  in  bringing  these  sands  into  productive  fields." 

In  its  report  of  1890  the  same  board  gives  the  following  item  of 
information  which  appeare  to  show  that  some  caution  is  necessar}* 
in  sowing  it,  in  order  that  it  may  not  become  a  permanent  weed.  The 
report  states  that,  "The  wonderful  seed  production  gives  it  a  good 
foothold  in  soils  when  once  sown.  The  introduction  of  the  plant  is 
a  permanent  benefit  to  the  jack  pine  barrens.'- 

In  Bulletin  No.  101  of  the  Michigan  Experiment  Station,  the  follow- 
ing caution  is  given: 

"A  word  of  caution  is  needed  for  rich  soils,  because  the  spurry  forms 
seeds  so  rapidly  and  scatters  them  so  freely  that  thero  is  danger  of 
its  becoming  a  troublesome  weed  in  rich  soils.  But  on  light  sands 
whene  few  plants  grow  with  vigor,  a  thrifty  and  rapidly  growing 
weed  is  a  godsend." 

In  the  rei>ort  of  the  Michigan  Experiment  Station  (Bulletin  No.  91, 
February,  1893),  Prof.  Clute  thus  refers  to  the  growth  of  spurry  in 
Michigan: 

'*The  soil  for  spurry  requires  the  same  preparation  as  for  clover. 
Tlie  seed  may  be  sown  and  harrowed  in  the  same  as  clover  seed.  The 
seed  is  smaller  than  clover  seed,  hence  there  are  more  in  number  to 
the  pound.  When  sown  for  fertilizer  and  forage,  from  six  to  eight 
quarts  should  be  sown  per  acre.  This  thick  seeding  gives  an  even 
field  of  fine  pasturo  and  a  heavy  sward  when  cut  for  hay.  When  de- 
sired for  hay  it  should  be  cut  after  the  seed  has  formed,  but  before  it 
is  ripe.  When  grown  for  seed  i*t  branches  more  and  gives  a  larger 
crop  of  better  seed  if  only  about  four,  quarts  of  seed  are  sown  per  acre. 
When  grown  for  seed  it  may  be  threshed  the  same  as  clover,  by  ma- 
chine or  flail.  When  it  ripens  late  in  the  faU  and  is  then  harvested 
for  seed,  enough  seed  will  shell  out  to  produce  a  full  crop  next  spring 
if  the  land  is  harrowed. 

The  seed  germinates  quickly.  If  the  weather  is  warm  and  moist 
the  field  will  begin  to  show  green  on  the  third  day  from  sewing.  It 
is  ready  for  mowing  for  hay  in  about  six  weeks,  and  will  ripen  the 
seed  in  about  eight  weeks.  It  is  in  best  condition  for  pasture  from 
four  to  six  weeks  after  sowing,  though  if  necessary,  animals  can  be 
turned  on  much  sooner.  It  furnishes  excellent  pasturage  for  cattle, 
especially  milch  cows,  though  they  often  refuse  to  taste  it  at  first,  but 
after  once  eating  it,  will  leave  the  richest  clover  pasture  to  return 
to  it  Sheep  seem  to  prefer  it  above  all  forage,  and  all  stock  thrive 
upon  it  when  cut  and  cured,  even  eating  every'  panticle  of  the  dry 
•traw  that  has  been  threshed  for  seed." 

Porrr  Osrfrnnrler.  Esq.,  prewident  nf  the  rmwford  County  Fnrmers' 
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Aasociatioii,  Grayling,  Midiigaii,  thus  writes  to  Pnof .  Clute  in  relation 
to  his  experience  with  spurry: 

'^  will  give  yon  my  experience  amd  opinion  in  regard  to  growing 
spurry.  Opinions  certainly  have  moi^  weigtit  when  based  upon  ex- 
perience. The  land  that  I  sowed  to  spurry  last  year  was  so-called 
'pine  baiTPens/  or  plains,  rather  better  than  the  average.  On  it  I  had 
raised  crops  as  follows:  Wheat,  millet,  oats,  part  potatoes  and  part 
peas,  part  com  and  "paiit  millet — making  in  all  five  crops,  leaving  the 
soil  in  an  impoverished  condition.  I  plowed  just  five  acres,  dragged 
it  with  a  flat  drag,  then  sowed  six  pounds  of  seed  per  acre.  I  dragged 
onee  and  then  raked  both  ways  with  a  horse  rake,  finishing  June  15, 
at  noon.  I  was  surprised  to  find  the  young  plants  all  up  on  the 
18th  of  June  at  noon.  August  18,  the  crop  was  ready  to  har- 
vest. It  stood  about  one  foot  high.  I  have  made  no  es- 
timate as  to  the  amount  'pev  acre.  One-half  ton  per  acre 
would  have  been  a  good  crop  for  that  soil.  There  was  cer- 
tainly more  than  that  I  did  not  see  the  field  again  until 
four  weeks  after  cutting,  when  one  day  I  was  surprised  at  the 
green  appearance  of  the  stubble.  Upon  examination  I  found  a  volun- 
teer crop,  which  continued  to  grow  until  there  was  about  two-thirds 
as  much  as  at  first.  Wishing  to  use  tbe  fall  pasture  in  other  parts  of 
the  enclosure,  I  turned  my  cows  in.  For  about  three  days  they  would 
not  notice  the  spurry.  But  after  they  *got  a  taste'  they  would  eat 
notbing  else  so  long  as  the  spurry  lasted.  There  was  a  decided  in- 
cnease  in  the  quantity  of  milk.     Also  the  quality  was  improved. 

'*When  allowed  to  ripen  for  seed  I  thresh  it  with  a  flail.  I  feed  the 
straw  to  my  cows  together  with  a  ration  of  turnips.  The  result  is 
highly  satirfactory,  the  cattle  never  doin^  better.  The  only  trouble  was 
in  not  having  enough,  as  when  the  spurry  was  gone,  they  refused  to  eat 
other  fodder  until  starved  to  it.  The  crop,  as  a  whole,  was  worth  more 
than  double  any  previous  crop.  I  know  that  it  will  gi\)w  where  other 
crops  fail,  also  that  it  is  the  best  of  fodder  crops  for  cattle  and  sheep. 
As  far  as  I  know,  horses  do  not  like  it 

"As  a  mammal  crop  I  think  it  will  be  excellent,  but  ^ill  test  it 
thoroughly  both  by  plowing  under,  and  also  by  leaving  on  the  ground 
aa  a  top  dressdng  and  protection  for  young  clover,  which  I  shall  sow 
and  drag  in  after  the  first  harvesting. 

"It  is  my  opinion,  gained  by  experience  and  obsen^ition,  that  spurry 
if  rightly  handled  will  be  of  great  value  in  neclaiminsr  the  pine  bar- 
rens. Any  plant  that  will  grow  here  that  will  make  fodder  for  cattle 
and  sheep  will  be  welcome,  as  sheep  raising  will  sooner  or  later  be  the 
leading  industry  here." 


ALFALFA. 


(^Medicago  saiiva). 

The  number  of  inquiries  relating  to  this  plant  as  a  forage  crop 
indicates  that  an  interest  in  it  has  been  awakened  among  Pennsyl- 
vania stock  feeders  for  a  further  knowlodgp  of  its  qn:iliti(»s  juul  !n;Mi's. 


ALFALFA. 

(Medfcago  sativa.) 
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Thne  far,  so  far  as  peported,  experimentB  with,  it  in  our  State  liave 
not  proven  suceessful,  probably  because  it  bas  proven  very  diflScnlt 
to  get  a  good  stand.  In  Nebraska  and  some  of  the  western  States 
the  results  of  experiments  have  been  different,  and  good  stands  have 
been  secured  with  apparently  but  little  difficulty.  This  success  is 
probably  due  to  the  fact  that  to  ensure  reasonable  success,  it  appears 
to  be  important  that  it  should  be  sown  as  an  independent  crop,  and 
not  with  wheat  or  other  grains,  as  is  the  custom  with  clover  in  our 
State.  Where  success  has  been  achieved  in  the  West,  it  has  been 
when  the  alfalfa  seed  has  been  sown  on  carefully  prepared  ground 
with  suflBcient  oats  or  other  grain  to  afford  it  shelter,  but  not  enough 
to  produce  a  crop. 

It  is  very  tender  when  quite  young,  and  in  cases  reported  in  which 
it  has  been  sown  with  wheat,  it^  even  with  an  apparently  good  stand 
before  wheat  ha  nest,  has  been  completely  burned  out  after  the  wheat 
has  been  removi^  and  the  full  rays  of  the  sun  allowed  to  stinke  the 
young  plants.  If  instead  of  this  the  seed  is  sown  upon  nicely  prepared 
ground  and  sheltered  by  a  slight  growth  of  oats,  Western  experi- 
menters have  been  able  to  secure  a  satisfactory  stand. 

The  history  of  this  plant  is  somewhat  doubtful,  but  it  is  believed 
to  have  been  cultivated  by  the  Greeks  and  llomans,  and  from  them 
taken  into  the  warmer  countries  of  Europe.  It  is  successfully  pro- 
duced in  South  America,  and  there  grows  where  no  other  member  of 
the  famUy  will  live. 

The  Nebraska  Experiment  Station  (I^ulletin  No.  35,  May,  1894), 
gives  the  following  description  of  the  plant  and  its  mode  of  growth: 

"Alfalfa  is  a  rather  slender  growing,  branching  plant,  with  leaves 
much  smaller  than  those  of  the  small  June  or  Mammoth  red  clovers; 
it  is  of  a  peculiar  dark,  rich  gi'een  color,  and  is  the  marked  feature 
of  any  landscape  where  one  c<in  obtain  an  extended  ^iew.  It  flowers 
in  a  different  manner  from  other  clovers,  they  having  the  blossoms 
aggregated  or  clustered  in  a  somewhat  rounded  head  or  bunch-  This 
has  its  beautiful,  small-hooded  or  pea-like  blosisoms,  purple  in  color, 
scattered  aloiig  its  stems,  loosely,  in  what  the  botanist  calls  a  raceme. 
Again,  as  the  seed  jwds  firm,  they  are  single  and  coili  d  splmlly,  while  in 
red  and  white  clovers  they  are  straight  and  cnowded  into  a  head.  The 
seeds  of  all  clovers  are  almost  alike,  in  fact  they  are  so  nearly  so  that 
many  persons  cannot  tell  them  apart  without  vevj  close  examination. 
Like  other  plants  of  this  gi*oup,  it  has  a  single  long  and  strong  tap 
root,  which  throws  off  numerous  small  branches  or  rootlets  as  it 
passes  downward.  It  goes  to  a  great  de])th  in  searc^h  of  moisture, 
and  usually  finds  and  appropriates  it.  Roots  have  been  known  to 
I)enetrate  to  the  depth  of  over  twenty  feet  in  an  open,,  porous  soil, 
with  no  underlying  substratum  or  hard  pan.  On  account  of  the  size, 
toughness  and  depth  of  its  roots,  it  is  not  easily  cut  or  broken,  and 
hence  the  land  settled  to  alfalfa  should  be  selected  with  this  end  in 
view,  of  allowing  the  crop  to  remain  for  a  series  of  yeara  When 
broken  up,  however,  the  soil  is  in  most  excellent  condition  for  wheat, 
potatoes  or  almost  any  crop." 

Nebraska  farmers  who  have  planted  alfalfa  recommend  the  use  of 
from  fifteen  to  thirty  pounds  of  seed  per  acre,  and  the  use  of  from  one- 
fourth  to  one-half  of  a  bushel  of  oats  or  rye  as  a  shelter.     All  stock 
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ahotild  be  kept  off  the  field  for  tbe  first  two  years,  and  if  a  stand  is  se- 
cured, it  will  prove  a  lasting  crop. 

In  1892,  the  Nebraska  Exx)eriment  Station  tested  numerous  forage 
crops  on  plots  of  one-fifth  of  an  acre  each.  Among  others,  alfalfa  was 
sown;  it  was  cut  three  times  at  the  following  dates,  and  with  the  fol- 
lowing yields: 

First  cutting, 26  inches  high,  cut  June  29. 

Second  cutting, 26  inches  high,  cut  August  2. 

Third  cutting, 24  inches  high,  cut  September  1. 

In  1893  the  siame  plot  was  again  cut  three  times  with  the  following 
result: 

First  cutting, 816  lbs.  of  hay. 

Second  cutting, 805  lbs.  of  hay. 

Third  cutting,    743  lbs.  of  hay. 

Fourth  gno^\ih  (eeitimated), 180  Iba  of  hay. 

The  plot  being  just  one-fifth  of  an  acre,  the  yield  was  at  the  rate 
of  12.720  pounds,  or  6^  tons  of  hay  per  acre.  The  following  table 
shows  the  comparatiA-e  yields  of  the  one-fifth  acre  plots  unden  similar 
circumstances: 


Plot 
No. 

Variety  Grown. 

Hav,  lbs., 
1893. 

Tleld  per 
acre. 

1,    . 

June  clover •  • 

47^1 
476 
418 
816 
676 
478 
5H0 
470 
876 

tsoo 

3.866 

s.   • 

Mammotb  clover, 

3. 876 

8,    . 

Als<ke  clover 

3,065 

4,    . 

Alfalfa  (flret  cut), 

4.080 

6,    . 

Blue  irrass, .      .      .         .... 

8.876 

«.    . 

Orcbard  Krass 

3.H90 

7.    . 

Timothy  kcbbs,     

3.800 

8,    . 

Red  top  jrrass 

3.850 

9,    . 

Meadow  Kescue, 

1,876 

10.    . 

Tall  meadow  Oat  grais 

8,U0U 

11,    . 

Italian  Rye  grass 

12,    . 

Timothy,  Blue  grass,  Orchard  grass 

108 

1,016 

In  the  '^ebraslva  Farmer''  of  February  22,  1894,  A.  R.  Clark,  of 
Indianola,  Neb.,  gives" the  following  practical  experience  with  this 
crop: 

"About  May  1,  1982, 1  sowed  about  two  and  one-half  acres.  I  put  on 
twenty  i)ounds  of  seed  on  the  piece  and  got  a  very  fair  stand.  The 
land  is  bottom  where  timber  had  been  cleared  off;  eight  to  ten  feet 
to  water;  occasionally  overflows;  soil  varies  from  light  loam  to  dark 
heavy  loam,  almost  black  waxy.  In  1891  the  land  was  not  tilled,  but 
grew  an  infmense  crop  of  weeds,  whieh  was  burnt  off,  plowed  deep, 
well  harrowed  down  and  smoothed  off.  Seed  sown  even  as  possible 
by  hand  and  harrowed  in  with  a  smoothing  harrow.  The  weatther 
was  unfavomble  after  the  seed  sprouted,  being  hot  and  dry.  Had 
the  weather  been  favorable  it  would  have  been  very  thick,  ^t  was 
mown  June  30,  again  July  30.  Tlie  alfalfa  came  on  after  that  and 
would  have  made  a  fair  clip  of  hay,  but  was  used  as  pasture.  The 
crop  of  1893  far  exceeded  my  fondest  hopes. 

"I  continued  seeding  t<^n  acres  more  of  the  same  kind  of  land  in 
1893,  sowing  ten  to  twelve  pounds  of  seed  per  acre.  I  got  n  good 
stand,  though  it  was  by  far  the  wx>rst  season  for  such  work  ever 
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known  here.  I  had  the  beat  success  on  com  9talk  ground.  Broke 
down  the  com  stalks,  raked  and  burned  liiem.  Cultivaited  the  land 
with  a  spring  tooth  harrow.  I  ©owed  the  seed  and  harrowed  down 
smooth.  This  work  was  done  as  soon  as  the  frost  was  out  sufficient 
to  admit  of  work.  But  no  rain  came  for  four  or  five  weeks,  and  the 
ground  was  so  dry  that  even  com  or  x)otatoes  would  not  sprout  to  do 
any  good.  *  For  days  and  days  the  wind  blew  like  fury,  the  dust  and 
dirt  went  in  clouds,  and  I  thought  all  the  seed  would  be  blown  out  of 
the  field  or  drifted  in  piles,  but  when  a  few  showers  came,  the  alfalfa 
oame  about  as  near  in  its  place  as  one  could  ask  for.  I  don't  think 
any  one  need  have  any  fears  of  the  seed  blowing  away  to  hurt  I 
have  a  fine  stand  of  alfalfa,  though  it  did  not  make  as  big  a  growth 
as  the  year  before,  but  I  feel  safe  in  counting  on  three  good  cuttings 
from  it  this  season,  getting  from  five  to  se\^en  tons  of  good  feed  ait  the 
three  cuttings  per  acre. 

"Alfalfa  succeeds  fairfy  well  on  mo®t  any  kind  of  good  com  land, 
and  wi^h  many  different  ways  of  putting  it  in.  I  saved  six  bushels 
of  seed  from  second  cutting;  first  cutting  went  for  hay,  and  fine  feed 
it  is,  too.  All  kinds  of  stock  are  fond  of  it.  I  never  had  colts  do  bet- 
ter. Fed  in  connection  with  com  fodder,  hogs,  chickens,  horse©  and 
cattle  eat  it.    Horses  and  cattle  don't  let  a  spear  of  it  go  to  waste. 

**I  expect  to  put  in  nearly  thirty  acres  more  on  that  'pink  of  com 
land'  that  the  editor  speaks  of,  bottom  land  that  is  sure  for  com  any 
seaison.  I  consider  twelve  to  fifteen  pounds  of  seed  per  acre  ample, 
if  the  land  is  well  fined  down  with  a  slanting  tooth  harrow,  then  rolled 
with  a  good  field  roller.  8ow  the  seed  before  yon  get  the  ground 
down  too  smooth,  so  as  to  get  the  seed  fairly  well  covered;  any  way 
that  would  secure  a  good  stand  in  such  a  drougthy  spell  as  we  had 
last  season.  It  is  a  pretty  good  plan  to  tie  to.  I  also  secured  a  fair 
stand  both  on  upland  and  bottom  land  where  rye  was  sown  the  fall 
before  for  hog  pasture,  though  it  was  so  dry  after  the  rye  was  sown 
that  but  little  of  it  eame  up  till  spring.  Tlie  alfalfa  was  sown  and 
harrowed  in;  rye  and  all  came  together;  hogs  were  kept  on  it  until 
about  August  1.  They  keep  the  rye  and  most  all  grass  and  weeds, 
such  as  hogs  like  to  eat,  down,  but  a  tliick  growth  of  sunflowers  put 
in  their  appearance,  which  was  treated  to  a  dose  of  mowing  machine, 
and  they  gave  no  furrther  trouble." 

In  answer  to  numerous  questions  which  reach  the  Nebraska  station, 
the  following  points  from  Hartlib's  Husbandry  (published  in  London 
in  the  year  1G51), which  have  not  materially  been  changed,  either,  by 
the  practical  experience  of  the  station  or  of  the  Nebraska  farmers,  are 
quoted: 

1.  It  must  be  sown  on  rich  soil,  not  too  stiff  or  clayey,  of  medium 
moisture. 

2.  The  groimd  must  be  plowed  three  times;  first  time  in  the  fall, 
and  twice  in  the  spring. 

3.  The  land  must  not  be  freshly  manured. 

4.  The  seed  must  not  be  sown  until  aU  danger  of  frowt  is  paat. 

5.  Sow  about  as  much  as  one-sixth  of  com,  (wheat). 

6.  Weeds  must  be  kept  down  until  the  plants  are  well  rooted. 

7.  Cut  for  hay  when  it  begins  to  bloom. 

8.  In  warm  countries  (Italy  and  Spain),  it  may  be  cut  five  or  eight 
time«  in  a  season,  but  in  England,  probably  twice. 

9.  It  \m  good  for  all  kludfi  f>f  <*nttl«».  ii^««p  nn^  ofhor  iiTiiuijilw.  hnt 
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it,  especially  "agree  with  horses."  "Lean  beasts  soon  grow  fat  with 
it,  and  to  milch  cows  it  produced  an  abundance  of  milk,  but  must  not 
be  fed  alone  as  it  is  too  strong  a  food,  filleth  them,  too  suddenly  with 
blood  as  to  greatly  endanger  their  health." 

L  Do  not  i)asture  until  late  in  the  season,  or  even  not  all  winter. 
The  hay  will  keep  three  years,  and  one  acre  will  keep  three  horses. 

Experiments  at  the  New  Jersey  Experiment  Station  indicate  the 
following  points  relatang  to  the  growth  of  alfalfa  in  that  State: 

1.  It  is  fit  for  soiling  purposes  as  early  as  the  third  week  in  May. 

2.  It  may  be  cut  three  or  four  times  each  season. 

3.  The  second  and  later  growths  if  harresfted  as  soon  as  the  blos- 
soms appear,  make  an  excellent  hay. 

4.  When  well  rooted,  it  sucessfully  resists  both  drought  and  frost 

5.  Under  favorable  conditions  it  does  not  "run  out"  for  many 
years. 

The  New  York  Station  gives  the  following  jwints  in  alfalfa  culture 
in  that  State;  the  italics  are  ours: 

1.  That  lucem  or  alfalfa  can  be  successfully  grown  in  New  Yoric 
State. 

2.  That  when  owe  established,  it  thrives  upon  clay  land  but  will 
probably  do  better  upon  good,  light  loam. 

3.  Ihat  seed  two  ye  ays  old  lo^es  its  vitality,  and  faOs  to  ger- 
minate. Undoubtedly  many  failure®  to  secure  a  stand  of  plants  may 
be  traced  to  poor  seed. 

4.  That  the  seed  bed  must  be  well  prepared,  and,  in  this  latitude,  it 
seems  best  to  plant  out  the  st»ed  in  the  spring,  avd  with  no  other 
crop.     The  seed  should  be  but  lightly  covered  by  rolling  the  ground. 

5.  That  for  seven  successive  years  at  the  station,  three  or  four  cut- 
tings per  year  have  been  taken  from  the  plots. 

6.  That  last  year,  the  sixth  in  succession,  the  plots  yielded  more 
than  fifteen  tons  per  acre  of  green  foliage,  equal  to  5.G  tons  of  al- 
falfa hay. 

7.  That  alfalfa  should  be  cut  in  early  bloom,  before  the  plants  be- 
came woody. 

8.  That  it  should  be  cured  largely  in  the  cock  to  produce  the  beat 
quality  of  hay. 

9.  That  by  chemical  analysis,  the  hay  was  found  to  be  more  nutri- 
tious than  good,  red  clover. 

10.  That  cattle,  sheep  and  horses  all  relished  the  hay  and  seemed 
to  do  well. 

11.  That  it  was  found  to  be  more  digestible  than  clover,  hay. 

12.  That  if  farmei's  would  grow  this  crop,  we  advise  them  to  begin 
with  a  small  piece  of  well  prepared  land,  in  order  to  see  whether 
alfalfa  does  as  well  with  them  as  it  has  at  the  station. 

13.  That  probably  success  with  alfalfa  tvHI  depend  largely  upon 
having  fresh  seed,  a  carefully  prepared  seed  bed,  and  in  covering  the  seed 
lightly  with" soil. 

The  reports  of  the  Colorado  station  give  the  following  points: 

1.  It  is  easy  to  raise  and  secure  a  fine  stand  of  plants  if  the  soil 
be  put  in  proper  condition, 

2.  Its  staying  qualities  are  good,  as  the  oldest  fields  show  no  dimi- 
nution in  growth  or  yield,  neither  does  it  kiU  by  winter  expoenne,  if 
given  the  lea«t  caro  and  irngntiou  at  thf»  prop^^r  time. 
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3.  The  quantity  produced  by  tihe  many  cuttings  nuakes  it  much 
more  valuable  tiian  the  other  clovers  and  grasses. 

4.  It  is  as  digestible  as  clover  hay,  constituent  by  constituenit 

5.  Its  chemical  composition  shows  that  it  is  a  rich,  strong  food 
when  properly  cured. 

6.  Its  feeding  qualities  are  excellent,  being  relisihed  by  ail  farm 
animals. 

Upon  the  other  hand,  the  Vermont  station  reports  the  follows: 
"Alfalfa  was  tried  on  over  thirty  farms  througihout  the  Staite,  and 
although  it  did  well  the  finst  summer  and  was  looking  finely  when  the 
first  snow  came,  in  most  cases  it  was  winter  killed,  and  the  almost 
unanimous  opinion  of  those  who  tried  it  was  that  it  was  not  adapted 
to  our  climate." 

A  careful  collation  of  such  practical  experience  in  alfalfa  culture 
as  we  can  obtain,  leads  to  the  following  conclusions  as  being  worthy 
of  the  attention  of  such  Pennsylvania  farmers  as  propose  to  test  al- 
falfa: 

1.  Be  sure  that  you  obtain  new  seed;  it  is  better  to  pay  double 
price  for  the  seed  of  the  last  year,  as  it  rapidly  loses  its  vitality  after 
the  first  season. 

2.  Do  not  plant  it  with  any  crop  produced  for  its  grain;  use  a 
very  small  amount  of  oats  to  furnish  grtielter  for  the  young  plants,  and 
after  harvest,  mow  the  oats  and  all  weeds  as  high  as  possible,  so  as  to 
still  leave  some  shelter  for  the  young  alfalfa. 

3.  Do  not  pasture,  especially  during  the  firsrt:  year  of  its  growth; 
all  expenence  proves  that  pasture  thus  gained  is  doubly  lost  by  the 
damage  to  the  succeeding  crops  of  hay. 

4.  Sow  twenty-five  pounds  of  good  seed  per  acre,  and  cover  very 
lightly,  either  with  a  very  light  harrow  or  a  steel  toothed  horse  rake. 
Breeds'  weeder  would  undoubtedly  be  an  excellent  instrument  for 
covering  the  seed. 

5.  Cut  rather  younger  than  is  customary  with  red  clover,  as  it  is 
found  that  any  loss  thus  incurred  on  the  first  cutting  is  made  up  by 
an  increase  in  subsequent  cuttings. 

6.  If  possible,  select  clean  land,  as  one  of  the  greatest  dangers  to  the 
crop  is  that  it  may  be  smothered  out  by  weeds  before  it  is  stnong  or 
large  enough  to  take  care  of  itself. 

7.  Do  not  go  into  the  experiment  upon  too  large  a  scale,  for  it  has 
been  found  that  the  occasional  severe  winters  of  tiiislaititude  aire  often 
fatal  to  the  young  plants  of  the  preceding  summer,  but  that  a  set  two 
yenrs  old,  or  older,  will  withstand  any  varaation  to  whidh  our  climate 
is  liable. 

8.  That  the  greatest  danger  to  the  crop  is  until  the  rooits  get  suffi- 
cient hold  on  the  soil,  and  have  penetrated  to  a  sufficient  depth  to  col- 
lect moisture  from  the  sub-soil. 

9.  That  great  care  should  be  exercised  in  allowing  stock  unaiccus- 
tomed  to  it  to  have  access  to  growing  alfalfa,  as  it  is  noted  for  Its 
production  of  hoven  if  eaten  while  damp  or  very  young. 
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RUSSIAN  THISTLE. 


{Russian  Tumble -Weefl). 


This  comparatively  recent  addition  to  our  list  of  national  weeds 
bids  fair  to  create  a  great  amount  of  trouble  and  inconvenience  in 
Dakota,  Nebraska  and  Minnesota,  where  it  appears,  without  having 
attracted  special  notice,  to  have  obtained  an  extensive  foothold.  The 
probable  injury  from  its  further  spread  is  considered  to  be  so  great 
that  both  national  and  State  legislatures  have  been  asked  to  make  ap- 
propriations for  eradicating  it,  and  in  preventing  its  further  spread 
eastwards. 

The  National  Department  of  Agriculture  (Farmers^  Bulletin  No. 
10),  gives  the  following  history  of  its  introduction  into  South  Da- 
kota, where  it  appears  to  have  first  started  in  for  an  accliniitization 
in  this  country. 

"The  Russian  thistle  originated  in  eastern  EuDope  or  western  Asia. 
It  has  been  known  in  Russia  many  years,  and  has  quite  as  bad  a  rep- 
utation in  the  wheat  region  as  it  has  in  the  Dakotas.  It  was  intro- 
duced into  Bon  Homme  coxmty.  South  Dakota,  about  fifteen  years  ago. 
Reports  differ  as  to  the  methods  of  its  introduction.  There  is  little 
doubt,  however,  that  it  was  first  brought  there  in  very  small  quanti- 
ties in  flax  seed  which  was  imporjted  from  Euroi)e.  There  is  evidently 
no  foundation  for  the  theory,  which  is  too  often  related  as  a  fact,  that 
it  was  first  sown  in  South  Dalcota  by  immigrants,  either  for  forage 
or  to  inflict  injury  on  an  enemy.  The  few  plant-s  grown  from  foreign 
aeed  produced  seed  mnd  increased  slotvly  and  almost  unnoticed  until 
about  eight  years  ago,  (1886).  They  were  then  thoroughly  acclimated 
and  naturalized,  and  seem  to  have  partaken  of  the  conquering  spirit 
of  the  west 

"Some  of  its  special  characteristics  render  this  thistle  more  trou- 
blesome than  other  weeds.  It  is  armed  with  spines  quit^  as  sharp 
and  much  stronger  than  those  of  common  thistles.  Because  of  these 
it  is  difficult  to  drive  horses  tlirough  a  field  where  the  plants  are 
abundamt  In  some  sections  the  farmers  find  it  necessary  to  bind 
leathers  about  the  horses  legs  while  at  work.  Horses  running  in  pas- 
ture are  often  injured  by  having  the  skin  on  tlieir  legs  badly  lacerated. 
The  spines  breaking  off  under  the  skin,  cause  festering  sones.  These 
sores  are  caused  by  the  irritation,  and  not  by  any  poisonous  property, 
as  is  frequently  supposed.  Hunters  find  difficulty  in  getting  their 
dogs  to  work  well  for  prairie  chickens  in  the  stubble,  and  the  animals 
ane  sometimes  injured  by  the  Minrp  spines.  Threshem  find  it  almost 
impossible  to  get  gloves  thick  enough  to  keep  the  spines  out  of  their 
fingers  and  yet  thin  enough  to  work  witlL" 

Prof.  Bessey,  of  the  Nebraska  Experiment  Station,  gives  the  follow- 
ing description  of  this  weed: 

'TVfore  or  less  spherical  in  shape  and  consiifting  of  many  elongated 
bmnr*hlTijc   twigit,    wbip-b    arrrvw    mitwRrrl    an-d    npwnH    fmm    thp   root. 


RUSSIAN   THISTLE. 

a — Small  branch  of  young  plant,  natural  size  ;  b — Seed  magnified  five  times  ;   large 
figure,  a  branch  from  a  mature  plant  ;  natural  size. 
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When  not  quite  matune  the  whole  planit  has  a  reddish  color,  but  a»  its 
seeds  ripen,  it  bleaches  out  and  eventually  becomes  white.  Well 
grown  specdmene  are  from  two  to  three  feet  in  diameter,  but  where 
crowded  together  tiiey  may  be  much  lees.  Each  twig  is  covered  on  all 
sides  by  hard,  stout  prickles,  which  are  very  sharp  and  very  irritating 
to  the  touch.  These  prickles  are  in  threes;  that  is,  there  are  three 
together  in  a  place  and  pointing  in  different  directions.  At  the  upi>er 
side  of  the  base  of  each  of  the  thriee  prickles  there  is  a  seed,  and  as 
there  are  about  ten  of  these  to  the  inch,  it  is  easily  seen  that  seeds 
produced  by  every  well  grown  plant  must  reach  a  great  many  thou- 
sands. 

"The  young  plant  appeaips  in  May  and  June;  does  not  suggest  to  the 
farmer  anything  of  its  final  form  and  harmfulness.  It  is  then  a  soft, 
smooth  and  innocent  looking  plant  with  narrow,  fleshy  leaves  an  inch 
loog.  It  blossoms  in  July  and  August,  and  its  seeds  mature  in  Sep- 
tember and  October.  Late  in  the  fall  or  early  in  the  winter,  the  root 
breaks  off  and  the  plant  is  free  to  roll  away  with  its  freight  of  seeds," 
Prof.  Hays,  of  the  Minnesota  station,  writes  thus  of  tliis  new  pest: 
'It  has  shown  its  ability  to  travel  and  to  thrive  in  a  variety  of  con- 
ditions by  migrating  sou  th wanis  through  Iowa,  Nebraska,  and  even 
into  more  remote  States.  In  Nebnaska  it  has  been  found  in  nearly 
thirty  counties.  Our  railroad  lines  are  dotted  or  friLnged  with  the 
weed  at  many  points,  and  around  our  stock  yards  and  many  of  our 
large  terminal  elevator  centnefl  it  has  gotten  a  firm  and  dangerous 
hold.  It  is  now  so  situated  tliat  it  can  very  rapidly  distribute  from 
these  many  centnes,  and  from  many  others  sure  to  become  infe»ted 
by  the  further  imi>optation  into  our  State,  and  if  left  uncontrolled,  it 
wlQ  soon  become  a  common  and  x>^micious  weed.  The  great  body 
of  this  weed  invasion  will  come  upon  us  through  our  western,  border 
before  windB  which  drive  unhindered  across  our  nearly  -treeless  and 
fenceless  Western  prairies.  Likewise,  from  the  centres  infested 
within  the  State,  will  the  winds  roll  these  weeds  into  our  fields, 
scatter  seeds  along  our  wagon  roads,  and  into  every  nook  and  comer 
where  a  weed  can  thrive,  will  this  pest  find  a  place  to  centre  as  a 
nuisau'ce.'' 

Among  the  many  plans  suggested  to  eradicate  this  weed,  Prof. 
Hays  suggests  the  following: 

"A  year's  experience  will  tell  us  how  to  meet  the  difficulties.  No 
one  has  heretofore  been  able  to  fight  this  weed  alone.  It  is  an 
annual,  however,  and  grows  from  the  seed  each  year,  and  the  plants 
are  easily  killed  by  means  of  the  hoe,  cultivator  or  any  tool,  or  im- 
plement which  will  uproot  or  seriously  disturb  them.  They  are 
easily  pulled  up,  and  when  turned  with  the  plow,  they  die.  The  indi- 
viduals are  easily  killed  and  if  all  plants,  large  enough  to  travel  be- 
fore the  wind,  are  Tept  from  ripening  their  seed,  the  weed  will  not 
be  vei^  hard  to  eradicate  from  each  farm.  By  preventing  plants  from 
seeding  for  two  years,  the  pe^  would  disappear:.  That  might  not 
be  possible,  but  it  looks  reasonable  that  the  plants  could  so  nearly 
all  be  kept  down  for  two  years  that  occasional  sources  of  remaining 
danger  points  could  be  found  and  looked  after,  and  in  a  few  years 
the  land  would  be  freed  entirely  from  the  pest  The  essential  need  is, 
not  to  allow  any  plants  to  mature  seeds,  especially  plants  large 
enough  to  travel  or  roll.    The  seeds  already  rix)ened  in  the  land  should 
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be  encouraged  to  germinate  that  they  may  be  killed  by  tlie  plow,  hoe, 
frost  and  other  agencies.  There  is  no  ea«y  "cure-all,"  no  specific  ex- 
cept eternal  vigilance;  brains  for  a  plan,  and  willing  hands  on  the 
spot  to  do  the  work  at  the  right  time." 


POTATO  SCAB. 


The  gradual  and  study  increase  of  this  pest  to  the  potato  grower, 
bids  fair  to  become  one  of  the  mo»t  serious  problems  which  have  yet 
met  our  Experiment  Stations;  the  recent  investigations  into  the 
muture  of  the  cause  of  the  disease  have,  it  is  true,  given  us  an  insight 
into  the  proi)er  mode  of  preventing  it,  but  it  still  remains  apparent, 
that  if  the  soil  is  badly  infested  with  it,  no  remedy  is  of  any  practi- 
cal use.  It  may  be  destroyed  on  the  seed  tubera  and  in  the  baskets, 
planters,  buckets,  etc.,  but  if  fairly  introduced  into  the  soil,  there  ap- 
I)ears  to  be  no  plan  known  by  which  it  can  be  removed,  and  for  all 
practical  purposes,  that  soU  must  be  abandoned  for  the  potato  crop. 
At  our  several  institutes  during  the  past  ^^inter,  Mr.  Terry,  of  Hud- 
son, Ohio,  stated  that  he  has  introduced  the  germs  of  this  disease  upon 
about  five  acres  of  his  land  by  feeding  the*  scabby  potatoes  to  the 
family  cow,  and  using  the  manure  for  other  crops.  The  germs  of  the 
disease  were  not  injured  by  the  digestive  organs  of  the  animal,  and 
the  warm  manune  proves  one  of  the  best  hot  beds  in  which  to  propa- 
gate the  already  numerous  germs,  and  if  once  introduced  into  the  soil 
in  this  or  any  other  way,  Mr.  Terry  stated  that  there  was  no  known 
way  to  destroy  them ;  he  further  stated  that  he  would  willingly  give 
f  100.00  per  acre  to  get  his  land  free  from  the  disease. 

In  the  Connecticut  Agricultural  Experiment  Station  report  for 
1891  (page  158),  Prof.  Thaxter  states,  "That  the  practice  of  feeding 
scabby  tubers  to  stock  is  one  of  the  most  important  means  by  which 
the  disease  is  spread  on  farms.  In  view  of  the  well  known  fact  that 
great  numbers  of  the  fungus  spores  can  and  do  pass  through  the 
digestive  tract  without  injury,  and  that  the  scab  fungus  is  known 
to  grow  luxuriantly  in  decoctions  of  horse  on  cow  dung,  it  is  not  unrea 
sonable  to  assume  that  its  spores  in  passing  through  the  digestive 
tracts  of  stock  fed  with  diseased  potatoes,  continue  their  development 
in  the  manure  after  evacuation." 

The  formation  of  the  "scab"  by  this  fungus  growth  is  thus  described 
by  Prof.  BoUey,  of  the  North  Dakota  Experiment  Station  (Bulletin 
4  December,  1^1):  **In  order  to  understand  the  form  in  which  the 
scabs  as  such  assume,  one  must  keep  in  mind  the  structure  of  the  po 
tato  tuber  and  the  effort  always  made  by  living  tissues  to  heal  a 
wound.  In  plants,  this  is  most  rapidly  accomplished  by  the  formation 
of  bark,  rind,  or  corky  tissues  composed  of  layers  of  tubular  cells, 
rapidly  developed  from  the  underlaying,  soft  tissues.  The  ultimate 
form  which  the  scabs  assume  is  the  result  of  a  continuous  formation 
of  layers  of  cork  below  the  area  of  the  disease,  because  of  the  irri- 
tating and  eroding  action  of  the  parasite.  These  latter  cork  forma- 
tions push  up,  distort  and  rupture  the  disease  eaten  jmrts  above." 
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At  the  New  York  Experiment  Station,  at  Geneva,  tests  were 
made  witih.  numerous  compoun<ls,  in  wkicti  the  seed  potiitoes  were 
soaked  one  ajid  one-half  houi'^;  the  compounds  used  were  mixed  as 
follows: 

1.  Copper  Sulphate  (Blue  Vitrioi  or  Blue  Stone)  one  ounce  dissolved 
in  one  gallon  of  water. 

2.  Iron  Sulphate  (Copperas)  one  ounce  dissolved  in  one  gallon  of 
water. 

3.  Zinc  Sulphate  (White  Vitriol)  one  ounce  to  one  gallon  of  water. 

4.  Eau  Celeste. — ^Dissolve  one  pound  of  Copper  Sulphate  in  water, 
and  just  before  using  add  one  and  a-half  pints  of  Ammonia  and  dilute 
to  twenty-two  gallons. 

5.  Bordeaux  mixture. — -Dissolve  six  pounds  of  Copper  Sulphate, 
add  a  whitewash  made  from  four  pounds  of  fresh-slaked  lime  and  di- 
lute to  twenty-two  gallons. 

6.  Mercuric  Ctdoride  (Corrosive  Sublimate). — ^Dissolve  two  ounces 
in  two  gallons  of  hot  water,  and  let  it  stand  several  hours  or  over 
night,  then  dilute  to  fifteen  gallons. 

7.  Ammoniacal  Solution  of  Copper  Carbonate. — ^Wet  five  ounces  of 
tiie  Carbonate  with  a  little  water,  then  dissolve  in  three  pints  of  Am- 
monia 26  degrees  and  dilute  to  fifty  gallons. 

In  planting  the  experimental  plots,  the  seed  used  was  divided  into 
different  jwrtions,  and  each  one  soaked  for  one  and  one-half  hours  in 
each  one  of  the  solutions  given;  as  a  result,  it  was  found  that  the 
Eau  Celeste  mixture  prevented  the  germination  of  the  cuttings;  that 
the  Mercuric  Chloride  (Corrosive  sublimate),  mixture  decreased  the 
percentage  of  scabby  potatoes  from  34.9  to  15.1;  that  the  Iron  sul- 
phate decreased  the  jyercentage  of  scabby  potatoes  from  49.5  i)er 
cent,  to  26.9;  that  the  Zinc  sulphate  decreased  the  ratio  of  scabby 
product  from  49.5  per  cent,  to  34.6;  and  that  the  Bordeaux  mixture 
decreased  the  ration  from  34.9  to  22.9  per  cent. 

Due  allwance  must  be  made  for  the  fact  that  in  the  above  ex- 
periment, the  soil  in  all  of  the  plots  was  more  or  leas  infected  with  the 
scab,  and  that  the  effect  of  the  solution  was  menely  to  kill  the  scab 
germs  which  existed  upon  the  seed  before  planting,  and  that  they 
had  no  effect,  whatever,  upon  the  germs  existing  in  the  soil.  Mr. 
Terry,  after  repeated  trials,  is  positive  that  if  the  soil  is  free  from 
the  germs  of  the  disease,  it  is  safe  to  use  scabby  potatoes  for  seed, 
provided  they  are  soaked  one  and  one^half  hours  in  the  corrosive  sub 
llmate  solution,  made  as  directed  by  the  New  York  Station. 

Those  who  are  interested  in  the  results  of  Prof.  Thaxter's  experi 
ments  and  deductions,  will  find  them  in  the  annual  Report  of  the 
Board  for  1891  (page  37). 

Experiments,  at  first  accidental,  and  aftenwards  conducted  with  a 
special  view  as  to  the  results,  appear  to  show  that  fresh  or  quick  lim<' 
applied  to  the  soil  has  the  effect  of  greatly  increasing  the  percentage 
of  scabby  potatoes.  At  the  Rhode  Island  Station,  a  strip  across  a  plot 
initended  for  i>otatoes  was  treated  with  lime  at  the  rate  of  5400  pounds 
pen  acre,  the  application  having  been  made  without  reference  to  any 
possible  effect  ux>on  the  potato  crop;  the  rows  were  so  planted  that 
they  all  crossed  the  limed  strip  nearly  at  right  angles,  and  the  in- 
crease in  the  proportion  of  scabby  potatoes  on  the  limed  strip  was  so 
evident  that  it  was  readily  noticed  before  the  crop  w^s  measured  and 
sorted.    It  was  found  that  plots  Nos.  25  and  29,  to  which  the  lime 
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bad  been  applied,  gave  respectively,  48.5  and  47.7  per  cent,  of  scabby 
p(>tatx)e9,  while  tlie  unlim^  plots>  Noe.  23  and  27,  otlierwise  treated 
just  like  Nos.  25  and  29,  gave  bnt  3.3  and  5.7  per  cent  of  scabby  tub- 
ers, respectively. 

Somewhxit  similar  experiments  appear  to  show  that  unleached  wood 
a^es  will,  in  some  unexplained  manner,  increase  the  percentage  of 
diseased  tubers  very  materially,  and  it  has  been  claimed  that  any 
alkaline  fentilizer  will  have  a  similar  effect,  but  to  a  less  degree. 


THE  GROWTH  OP  CORN. 


The  Wisconsin  Experiment  Station  has  been  oondiucting  a  series  of 
experiments  having  for  their  primary  object,  a  computation  of  the 
amount  of  water  necessary  to  form  one  pound  of  dry  matter  in  com, 
and  also  to  show  the  extent  and  manner  in  which  tiie  roots  permeate 
through  the  soU. 

Among  other  points  brought  out  by  this  experiment,  we  have  the 
following: 

That,  from  some  causes  not  explained,  flint  com  requires  less  water 
to  form  one  pound  of  dry  matter  than  dent  does,  and  that,  therefore, 
it  was  necessary  i-n  the  experiment  to  consider  the  two  varieties 
separately. 

That  the  average  amount  of  water  (the  average  for  four  ^careful 
experiments),  required  to  produce  one  pound  of  water  free  matter  in 
dent  corn,  was  309.84  pounds;  or  at  the  rate  of  2,916.95  pounds  per 
acre  for  the  production  of  9.7'6  tons  of  dry  matter. 

That,  taking  the  average  of  two  experiments,  it  requires  233 
pounds  of  water  to  make  one  ixmnd  of  dry  material  in  flint  com; 
and  that  the  water  consumed,  was  at  the  rate  of  3.201  tons  per,  acre 
for  the  production  of  12.05  tons  of  dry  matter. 

In  the  Wisconsin  experiments,  all  the  water  which  the  crop  could 
consume  was  supplied,  and  of  course,  in  excess  of  the  natural  supply. 
In  relation  to  this  phase  of  the  work.  Prof.  King  wrote  as  follows: 

"It  does  not,  of  course,  follow,  from  these  experiments,  that  well 
tilled  fields,  if  irrigated  properly,  will  produce  such  yields  as  those 
recorded  here;  neither  does  it  follow,  necessarily,  that  these  large 
yields  owe  their  excess  over  normal  crops,  simply  to  the  extra  supply 
of  water  added  at  the  proper  times.  I  believe,  however,  it  does  follow 
from  these  experiments  that,  were  our  water  supply  imder  better  con- 
trol and  larger  at  certain  times,  our  yields  would  be  much  in- 
creased if  not  actually  doubled.  It  does  follow,  also,  that  well  drained 
lands  in  our  State  are  not  supplied  naturally  with  as  much  water  as 
most  crops  on  them  are  capable  of  utilizing,  and  hence,  that  all 
methods  of  tillage  which  are  w^asteful  of  soil  moisture,  detract  so  much 
from  the  yields  per  acre.  What  we  call  good  average  yields  i)er,  acre 
are  determined  in  a  large  measure  by  the  amount  of  water  which  is 
available  to  the  crop  during  its  growing  season,  and  what  we  call 
good  yields  would  be  much  larger  under  a  larger  supply  of  moisrture 
applied  at  just  the  right  times.'* 
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The  report  (Anniral  Beport  of  Wisconsin  Experiment  Station  for 
1893),  contains  photographs  showing  the  extent,  depth  and  i)08ition  of 
the  roots  of  corn  at  various  stages  of  its  growth,  and  to  those  who  have 
not  given  the  matter  much  examination,  the  extent  of  the  roots  at  the 
time  of  the  last  cultivation  of  the  crop  (the  protograph  showing  the 
roots  at  the  last  working),  will  be  a  surprise.  The  roots  are  diown 
to  a  depth  of  about  two  and  one-half  feet,  and  completely  interlock 
each  other  from  row  to  row. 

In  referring  to  the  ability  of  these  roots  to  collect  and  make  nse  of 
the  water  in  the  soil.  Prof.  King  writes  thus:  "Roots  are  the  water 
gatherers  of  plants,  and  when  it  is  understood  that  the  roots  of  each 
average  stalk  of  com  must  withdraw  from  the  sodl,  out  of  which  no 
amount  of  pressure  can  squeeze  a  drop  of  water,  about  120  pounds, 
or  five  full  pails,  it  is  not  to  be  wondered  at  that  this  great  American 
food  plant  sends  its  roots  foraging  far  and  wide  through  the  soil  in 
the  manner  shown  by  the  photographic  engravings.  And  then,  when 
it  is  realized  that  each  full  hill  of  four  stalks  must  needs  get  20  pail- 
fuls  of  water  out  of  the  soil  within  reach  of  its  roots,  it  is  plain  that 
only  the  great  mass  that  is  shown  in  the  engravings,  penetrating  to 
a  depth  of  four  feet  in  the  soil,  is  capable  of  doing  such  work;  and 
the  task  seems  more  wonderful  when  we  nemember  that  the  major 
part  of  it  is  done  late  in  the  season  when  the  soil  has  become  comimr- 
atively  dry." 

The  following  table  shows  the  data  collected  during  the  experi- 
ments alluded  to: 

Tiible  showinf^  the  amount  of  water  required  for  a  pound  of  dry  matter  of 

corn  fn  Wisconsin^ 


Dent  Corn. 

Pounds  of 
water 
used. 

Pounds  of 
drf  m  itter 
produced. 

Pounds  of 
water  per. 
pound  or 
dry  mat- 
ter. 

Computed 

yield  per 

acre. 

Compound  Amount  of 
Water  Used. 

In  tons 
per  acre. 

In  Inches. 

1R91 

1. 

J: 

1. 
2. 

1. 
3. 

900.46 
398.65 

1.0152 
.9727 

295.95 

Lbs. 

807.08 

19,845 

2.991.53 

26  89 

1892, 

285.96 
225  34 

316.44 
314  64 

.9905 
.5657 

1364 
1.409 

.3855 
.9125 

238.22 
398.15 
309  Jil 

331  0 
223.8 

19. 184 
__     19,515 

33.620 
84,780 

2.842.87 
2^ni6.95 

8,900 
8,878 

25.09 
25.74 

34.42 
84.23 

89B. 

Averages,     

Flint  Corn. 
Not  manured 

Not  manured, 

Manured 

Ayeragen 

1893. 

172.94 
234.80 

223.0 
257.4 
283.9 

9,505 
22,540 
36,099 

2,131 
2,895 
8,201 

13. f6 
25.66 
36  82 

PLANTS  AND  NITKOGEN. 


Science  has  plainly  ^hown  that  so  far  as  their  relation  to  nitrogen 
is  concerned,  our  common  farm  crops  may  be  divided  into  two  classes, 
one  of  which  can,  by  a  process  not  yet  thoroughly  understood,  obtain 
nitrogen  from  the  air,  while  the  other  class  is  entirely  destitute  of  the 
ability.    It  has  also  been  shown  that  a  Irfrge  crop  of  red  clover  may 
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be  removed  from  the  soil  and  still  leave  it  richer  in  nitrogen  taan  be- 
fore it  was  grown. 

These  and  other  points  which  mi^t  be  urged,  serve  to  show  the 
importance  of  the  systematic  use  in  the  rotation  of  such  crops  a«  have 
this  power,  and  the  throwing  oyU  at  least  as  far  as  is  consistent  with 
economical  farming,  such  as  have  not  the  power,  and  it  f<^lows  that 
the  production  of  red  clover,  or  in  fact  any  of  the  legumen  family, 
will,  whether  fed  on  the  farm  or  plowed  under,  serve  to  greatly  in- 
crease the  supply  of  the  important  element  of  nitrogen,  which  in  the 
fertilizer  market,  will  cost  the  farmer  not  less  than  eighteen  cents 
per  pound. 

For  a  number  of  years  our  scientific  experdmentors  have  endeavored 
to  ascertain  just  wherein  this  i)eculiar  quality  of  the  legumens  lay, 
and  just  how  they  obtain  the  nitrogen  from  the  air,  which,  as  a  source 
of  nitrogen,  appears  to  be  practicaUy  inexhaustible,  four-fifths  of  it 
being  repnesented  by  this  element 

Prof.  Allen,  of  the  United  States  Department  of  Agriculture  (Bulle- 
tin Ko.  16),  offers  the  following  theory  of  this  peculiar  action : 

'*The  manner  in  which  this  nitrogen  assimilation  takes  place  has 
been  carefully  and  patiently  studied  by  scientists,  and  although  the 
details  are  not  fully  understood,  the  primary  cause  has  been  found.  It 
is  believed  that  plants  are  enabled'  to  get  this  nitrogen  through  the 
activity  of  the  lower  forms  of  life,  bacteria  or  microbes,  which  can 
only  be  seen  with  the  aid  of  a  powerful  microscope.  These  organisms 
live  in  the  soil  and  are  to  be  found  where  leguminous  plants  have  been 
grown.  They  produce  or  cause  the  plant  to  produce  little  nodides,  or 
tubercules,  on  the  roots.  It  is  through  these  tubercules  that  the  plant 
gets  its  atmospheric  nitrogen.  The  air  enters  the  soil  by  the  numer- 
ous i)ores  or  openings  in  it,  which  are  produced  by  plowing,  cultivat- 
ing, and  working  the  soil,  by  the  decay  of  rootlets,  by  earthworms, 
etc.  By  just  what  physiological  process  the  nitr<^en  assimilation 
takes  place  is  a  question  still  in  dispute  among  scientists.  It  is 
sufficient  for  pnactical  purposes  to  know  that  nitrogen  is  taken  up 
from  the  air  by  the  growing  plant,  directly  or  indirectly;  and  that 
this  nitrogen  assimilation  takes  place  as  a  result  of  the  life  of  bac- 
teria. It  is  a  peculiar  fact  that  few,  if  any,  root  tubercles  are  formed 
when  leguminous  plants  are  manured  with  nitrogen;  the  plan;ts 
must  first  hunger  for  nitrogen  before  the  tubercles  are  formed,  and  the 
presence  of  tubercles  indicates  that  the  plant  is  taking  nitrogen  from 
the  air. 

Now,  curious  as  it  may  seem,  there  appear  to  be  different  forms  of 
bacteria  for  different  kinds  of  plants.  Hence,  it  sometimes  becomes 
necessary  to  provide  crops  with  the  necessary  bacteria  before  they  can 
use  the  nitrogen  of  the  air.  This  is  done  by  applying  a  light  dressing 
of  son  in  which  the  kind  of  plants  it  is  wished  to  grow  have  been 
previously  grown.  This  is  called  soil  inoculation.  It  is  sometimes 
necessary  in  growing  a  crop  on  a  piece  of  land  for  the  first  time  in 
several  years.  Suppose,  for  instance,  that  peas  which  had  been  sown 
on  land  manured  with  phosphate  and  potash  but  without  nitrogen 
failed  to  grow  luxuriantly.  If  the  other  conditions  wene  favorable, 
tlie  inference  would  be  that  bacteria  of  the  right  kind  were  lacking 
in  the  soil,  and  a  light  dressing  of  soil  in  which  peas  had  previously 
been  successfully  grown  i^ight  be  applied.  Such  treatment  as  this 
has  been  repeatedly  tried  with  success  on  a  large  scale.** 
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ANIMAL  MECHANICS, 


Dr.  Miles  recently  delivered  an  address  before  tke  Michigan  Stock 
Breeders'  Asociation,  from  which  the  foiUwing  abstract  is  con- 
densed: 

In  the  lecture  referred  to,  animals  were  compared  to  machine*  for 
converting  vegetable  products  of  the  farm  into  animal  products  of 
greater  value.  This  simile,  which  is  often  made,  is  of  greater  signifi- 
cance that  at  first  sight  would  appear,  and,  if  breeders  will  keep  in 
mind  the  fact  that  they  are,  in  effect,  providing  machines  for  doing 
work  of  the  manufacture  of  meat,  milk,  wool,  muscular  power,  or 
other  animal  products,  from  the  raw  materials  derived  from  the  soil, 
the  means  of  improvement  will  be  more  readily  understood. 

This  simile  of  the  machine  makes  apparent  the  fallacy  of  the  old 
notion  that  the  animal  that  eats  the  least,  is  the  best  for  the  farmer. 
It  would  certainly  be  a  poor  recommendation  for  a  machine  to  say 
that  it  could  work  up  but  a  small  amount  of  raw  materials.  The 
object  of  the  farmer  is  profit,  and  in  every  department  of  production, 
the  aim  should  be  to  obtain  the  largest  net  return  from  the  raw 
material  he  has  to  dispose  of.  *  The  more  the  animal  machine  can  do 
of  useful  work,  the  greater  value  to  the  farmer,  if  the  results  are 
obtained  with  the  greatest  economy. 

The  Doctor  claims  that  all  forms  of  energy  may  be  transformed 
into  heat,  and  that,  therefore,  heat  is  the  unit  for  measuring  all 
energy;  it  is  also  claimed  that  the  unit  of  heat  is  that  amount  which 
will  raise  the  temperature  of  one  pound  of  water  one  degree.  The 
mechanical  equivalent  of  this  is  772  foot-pounda  That  is  to  say,  in 
other  words,  that  the  amount  of  heat  which  will  raise  the  tempera- 
ture of  one  pound  of  water  one  degree,  will  also  raise  772  pounds  one 
foot,  or  one  x>ound  seven  hundred  and  seventy-two  feet,  the  weight  in 
pounds  being  multiplied  by  the  number  of  feet  it  is  raised;  to  change 
this  into  foot-tons,  it  is  only  necessary  to  divide  it  by  2000. 

Or,  in  the  words  of  the  reporter,  **When  a  weight  of  one  pound  is 
raised  772  feet,  it  represents  in  that  position,  772  foot-pounds  of 
potential  or  stored  energy,  and  when  this  weight  is  allowed  to  fall 
the  entire  distance  without  interruption,  the  stored  energy  is  trans- 
formed into  active  energy  or  motion,  and  when  this  motion  is  arrested 
on  completion  of  the  f5l  of  772  feet,  heat  is  liberated  sufficiently  to 
raise  one  pound  of  water  one  degree  in  temi)emture,  or,  the  equivalent 
of  energy  required  to  raise  the  weight  to  the  heighth  from  which  it 
felL  This  serves  to  illustrate  what  is  meant  by  the  conservation  of 
energy. 

The  transformation  of  food  constituents  into  animal  substance  in- 
volves the  performance  of  work  by  the  animal  machinery  of  nutrition, 
which  is  carried  on  at  the  expense  of  the  stored  energy  of  the  food 
consumed.  An  expenditure  of  energy  in  work  is  as  necessary  to  con- 
vert com  or  grass  into  animal  substances,  as  it  is  in  haiding  a  load 
on  the  road,  and  the  term,  work,  is  as  applicable,  in  the  same  sense, 
in  the  one  case  as  in  the  othea    Sheep  growing  wool,  cows  giving 
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milk,  and  animals  fed  for  the  butcher,  diould  therefore  be  recognized 
as  working  animals  as  well  as  those  in  draft  or  in  ligihter  and  more 
rapid  work  of  the  road." 

Having  laid  down  these  general  principles,  Dr.  Miles  pnoceeds  to 
show  from  the  experiments  at  Rotlmmst«ad,  that  all  food  fed  to  on 
animal  was  merely  stored  up  force,  a  portion  of  which,  went  to  support 
the  animal  economy,  and  another  portion  was  used  up  in  storing  up 
energy  in  the  aninuaJ  in  the  form  of  resenve  force,  to  be  used  in  the 
futui'e,  either  in  replacing  food  not  furnished,  or  in  carrying  the  soil 
productions  to  a  still  higher  form  in  the  human  race. 

In  his  consideration  of  the  questions  of  ratkms  and  their  results, 
Dr.  Miles  thus  speaks:  **From  the  prominence  given  to  the  chemical 
theory  of  nutritive  ratios  in  some  of  our  agricultural  papers,  farmers 
are  asked  to  believe  that  success  in  feeding  depends  upon  following 
certain  theonetical  formulas,  giving  the  proportions  of  food  constitu- 
ents in  the  rations  fed,  while  the  animal  machine  which  does  the  work 
of  manufactui'ing  valuable  animal  products,  and  the  motive  power 
that  makes  it  efficient,  are  entirely  ignored.  I  can  only  say  in  passing, 
that  in  the  present  state  of  knowledge,  we  cannot  formulate  the  con- 
stituents of  foods  in  chemical  terms  to  serve  as  practical  guides  in 
feeding.  The  machine  itself  is  the  more  important  considenation,  and 
its  capacity  for  doing  the  work  required  of  it,  is  of  far  greater  signifi- 
cance that  the  proiwrtions  of  the  comi)aratively  small  amount  of  the 
so-called  nutritive  constituents  stored  up  or  used  by  the  animal." 

By  a  skilfully  constructed  table.  Dr.  Miles  showed  the  various 
elements  in  a  crop  of  com,  consisting  of  3,360  jHmnds  of  grain,  and 
3,840  pounds  of  fodder,  and  also  in  a  fat  steer  having  a  live  weight  of 
1,419  pounds.  The  former  he  demonstrated  represented  a  stored  up 
energy  which  was  equivalent  to  17.083.000  foot-tons,  and  the  latter  ener- 
gy which  was  equivalent  to  3.381.000  foot- tons;  the  former  he  claimed 
was  equivalent  to  the  work  of  the  average  horse,  night  and  day,  for 
719  days,  and  the  latter,  to  the  work  of  the  same  horse  for  142  days 
continuously. 

In  summing  up  the  stored  up  energy  in  the  crop  of  com,  Dr.  Miles 
used  the  following  language: 

"This  stored  energy  of  the  corai  does  not,  however,  represent  the 
total  expenditure  in  the  growth  of  the  crop.  Experiments  show  that 
for  every  pound  of  dry  organic  substance  formed  by  the  growing 
corn,  about  300  pounds  of  water  will  be  exhaled  or  thrown  off  by  the 
plants  in  the  form  of  vapor.  To  convert  into  vapor  involves  an 
expenditure  of  energy,  and  this  for  the  acre  of  com,  would  be  approxi- 
mately equivalent  to  the  work  of  24  horses  f on  six  months  without  in- 
termission .  Wa  r  is  likewise  evaporated  from  the  soil  as  one  of  the 
essential  conditions  of  fertility,  and  this  calls  for  further  expenditure 
of  energy,  which,  under  our  climatic  conditions,  may  be  estimated  at 
about  twice  the  amount  expended  in  exhalation  from  the  plants 
themselves.  Taking  all  of  these  pnocesses  together,  the  energy  ex- 
pended, directly  and  indirectly,  in  nature's  invisible,  unobstmsive 
work  of  growing  an  acre  of  com,  must  be  equivalent  to  the  work  of 
76  horses,  day  and  night,  for  six  months." 

Keferring  to  the  present  status  of  breeding  and  the  impnovement  of 
live  stock.  Dr.  Miles  uses  the  following  language:  *^The  most  serious 
obstacles  to  the  progress  of  agriculture  at  the  present  time  arises 
from  the  one-sided  and  misleading  statements  that  are  nmde  in  the 


ADJUSTABLE  WIDE  TIRE. 


No.  7.]    Pennsylvania  State  Board  of  Agricultubb.         95 

name  of  science  by  tlioee  who  have  but  a  superficial  knowledge  of 
nature's  laws  and  thein  intimate  relations  to  farm  products.  The 
experiment  station  rei)orts,  on  the  feeding  of  animals,  fail  to  give  a 
full  statement  of  all  of  the  factors  that  may  influence  the  results,  and 
too  often  the  record  is  made  to  conform  to  hasty  assumption  or  false 
theories,  so  that  it  is  difficult  to  find  a  grain  "of  truth  in  the  mass 
of  chaff  that  is  scattered  broadcast  over  the  country." 


THE  EFPEOT  OF  WIDE  WAGON  TERES. 


At  several  farmers'  institutes  during  the  past  winter,  the  effect  of 
wide  and  narrow  tires  for  wagona  was  under  discussion^  and  con- 
siderable difference  of  opinion,  even  among  pnactical  meni,  was 
developed,  but  it  was  evident  to  the  careful  observer  that  this  differ- 
ence was  mainly  due  to  the  fact. that  while  one  party  looked  at  the 
effect  from  the  standpoint  of  farm  work  only,  the  other  viewed  it 
from  the  point  of  road  work  alone.  It  is  evident  that  rules  and  laws 
which  regulate  the  draft  of  wagons  upon  the  soft  and  yielding  fields 
and  sods  of  the  farm,  will  not  apply,  and  in  fact,  may  be  directly  re- 
versed, when  applied  to  hard  and  unyielding  public  roads. 

At  a  trial  made  by  the  Studebaker  Wagmi  Company,  at  South 
Bend,  Indiana,  great  care  was  taken  to  eliminate  any  outside  causes 
which  might  affect  wagon  drafts;  the  dynomometer  used  was  care- 
fully tested  to  ascertain  its  correctness;  wagonsi  of  the  same  make, 
but  with  different  widths  of  tire,  were  used,  and  the  wide  tire  was 
replaced  by  narrow  on  the  same  wagon ;  the  following  table  gives,  in 
a  condensed  form,  some  of  the  results  attained:  • 

Width  of  tire,  4  inches. 

Weight  of  wagon  and  load, 4,345  pounds. 

Draft  to  start  load  on  block  pavement, 350  pounds. 

Draft  to  move  load  at  a  dead  pull  on  block  pavement,  100  pounds* 

Draft  to  start  load  on  good,  hard,  sandy  road, 700  pounds. 

Draft  to  move  on  good,  hard,  sandy  road, 275  pounds. 

Draft  to  start  load  on  good,  level  gravel  road, GOO  pounds. 

Draft  to  move  load  at  a  dead  pull,  on  good,  level  gravel 

road,    175  potmdls. 

Draft  to  start  load  in  soft  mud, 800  pounds 

Draft  to  move  load  at  dead-pull  in  soft  mud, 550  pounds. 

Draft  to  start  load  in  deep  mud,  (12  to  14  inches), 1,050  pounds. 

Draft  to  move  load  at  dead-pull  in  deep  mud, 550  pounds. 

Eemoving  the  4  inch  tire  and  substituting  those  but  1^  inches  wide, 
we  have  the  following  results: 

Width  of  tire  1^  inches. 

Weight  of  wagon  and  load,  4,235  pounds. 

Draft  to  start  load  on  block  pavement, 300  pounds. 

Draft  to  move  it  at  dead-pull  on  block  pavement, 75  pounds. 
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Draft  to  start  load  on  good,  hard,  sandy  roads, 725  pounds. 

Draft  to  move  it  at  a  dead-pull  on  hard,  sandy  roads,. .  300  pounds. 

Draft  to  start  load  on  good,  level  gravel  roads, 650  pounds. 

Draft  to  move  it  at  a  doad-puU  on  hard  gravel  road,  . .  175  pounds. 

Draft  to  start  load  on  muddy  roads, 900  pounds. 

Draft  to  move  load  at  dead-pull  on  muddy  roads, 500  pounds. 

A  comparison  of  the  results  of  these  two  experiments  furnishes  us 
with  the  following  summary: 

1.  You  can  staii:  597  pounds  more  on  1^  inch  tire  witli  the  same 
amount  of  power  exerted,  than  you  can  on  4  inch  tire,  on  block  pave- 
ment 

2.  You  can  haul  1,301  iK)unds  more  on  block  pavement,  with  1^ 
inch  tire,  with  the  same  amount  of  power  exerted,  than  you  can  with 
4  inch  tire. 

3.  You  can  start  260  pounds  more  on  good,  hard  sandy  roads  with 
4  inch  tine,  with  the  same  amount  of  iKxwer,  than  you  can  with  1^ 
inch  tire. 

4.  You  can  haul  505  pounds  more  on  good,  hard,  sandy  roads  with 
4  inch  tire,  with  the  same  power,  than  you  can  with  1^  inch  tire. 

5.  You  can  start  471  pounds  more  on  level  gravel  roads  with  4 
inch  tire,  with  the  same  power,  than  you  can  on  1^  inch  tire. 

6.  You  can  haul  110  pounds  more  load  on  level  gravel  roads,  with 
4  inch  tire,  with  the  same  power,  than  you  can  with  1^  inch  tire. 

7.  You  can  start  652  x>ounds  more  on  muddy  roads  with  4  inch  tire 
with  the  same  power,  than  you  can  with  1^  inch  tire. 

8.  You  can  haul  313  pounds  more  on  muddy  roads,  with  IJ  inch 
tire,  with  the  same  power,  than  you  can  on  1^  inch  tire. 

9.  The  only  advantage  with  the  narrow  tire  is  in  starting  and 
hauling  on  block  pavement,  and  on  muddy  roads. 

Another  series  of  experiments  were  instituted  for  the  purpose  of 
ascertaining  the  difTerence  in  draft  between  wide  and  narrow  tire 
upon  grass  sod,  with  the  following  results,  the  sod  being  the  same  in 
both  cases. 

Weight  of  wagon  and  load, 4,590  pounds. 

Draft  to  start  load  with  1^  ineh  tire,  cutting  into  sod 

1^  inches  deep,    1,250  pounds. 

Draft  to  move  load  at  dead-pull, 650  pounds. 

Draft  to  start  same  load  on  good,  hard  roads, 850  pounds. 

Draft  to  draw  load  on  good,  hard  roads, 350  pounds. 

Draft  with  tii^  3  inches  wide,  on  same  sod, 1,100  pounds. 

Draft  to  move  load  at  dead-pull,  (same  sod), 550  pounds. 

Draft  to  start  load  (witB.  3  inch  tire)  on  hard  roads, 700  pounds. 

Draft  to  move  at  a  dead-pull,  on  hard  roads, 350  pounds. 

Draft  at  a  dead-pull  on  hard  pavement, 125  pounds. 

The  conclusion  dravni  from  the  results  of  this  experiment  may  be 
thus  summarized: 

1.  You  can  start  530  pounds  more  with  a  3  inch  tire,  with  the 
same  power,  than  you  can  with  a  1^  inch  tire,  when  hauling  over  so'l 
or  sod  flelda 
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2.  You  can  haul  805  pounds  more  with  a  3  inch  tire  across  a  sod  or 
soft  field  than  yon  can  with  a  1^  inch  tire. 

3.  On  hard  roads  yon  can  start  935  pounds  more  with  3  inch  tire 
with  the  same  power,  than  you  can  with  1^  inch  tire. 

Similar  experiments  furnish  data  from  which  we  draw  the  follow- 
ing deductions: 

1.  Ton  can  haul  200  x)ounds  more  with  4  inch  tire  on  hard  block 
pavement,  with  the  same  power,  than  you  can  on  1^  inch  tire. 

2.  You  can  haul  605  pounds  more  on  good,  level,  sandy  roads^  with 
the  same  power,  on  4  inch  tire  than  you  can  on  1^  inch  tire. 

3.  On  sandy  roads,  where  the  tire  cut  in  3  inches  with  wide  tire, 
the  draft  was  the  same,  viz,  650  pounds. 

A  summary  of  the  whole  series  of  experiments  gives  us  the  follow- 
ing conclusions: 

1.  That  on  hard  roads,  block  pavements  and  other  permanent  and 
substantial  roads,  there  is  not  argument,  so  far  as  actual  draft  is  con- 
cerned, in  favor  of  the  wide  tires,  the  effect  being  rather  against  the 
wide  tire. 

2.  That  in  their  effect  upon  hard  roads,  the  wide  tire  have  the  ad- 
vantage, and  that  this  benefit  is  not  sufficiently  appreciated  by  turn- 
pike and  macadam  road  companies. 

3.  That  in  soft  mud,  slush,  and  under  similar  circumstances,  under 
which  even  the  wide  tire  cuts  in,  the  advantage  is  against  the  wide 
tire  and  in  favor  of  the  narrow. 

4.  That  on  sod  and  soft  ground,  where  the  wide  tire  does  not  cut 
in  and  the  nanxyw  does,  the  advantage  is  on  the  side  of  the  wider  tire. 

5.  Hiat  in  loading  a  team,  a  draft  of  650  poutfds  steadily  applied, 
ifl  as  much  as  diould  be  expected  for  a  days'  work,  and  that  on  soft 
Bod,  IMs  may  mean,  when  a  dead-pull  has  to  be  taken,  an  increase  in 
the  draught  to  1,200  pounda 

6.  That  the  difference,  in  the  latter  case,  between  the  regular  draft 
of  650  pounds  and  the  increase  of  1,200  pounds,  is  equivalent  to  an 
addition  of  two  tons,  five  hundred  and  eighty  pounds  to  the  load. 

7.  Or,  that  in  other  words,  the  draft  of  the  load  being  650  jwunds, 
it  may  be  considered  as  equivalent  to  a  load  of  two  tons,  five  hundred 
and  eighty  i)ound8,  and  the  difference  from  the  steady  draft  of  the 
load  in  fair  motion  and  that  of  the  same  load  started  at  a  dead-pull, 
is  equivalent  to  doubling  the  load. 

The  committee  who  had  charge  of  the  test  closes  their  report  as 
follows: 

•We  advocate  wide  tire  for  farms,  and  narrow  tire  for  good  roads 
and  pavements.'* 

Experiments  at  the  Utah  Experiment  Station  demonstrated  that  a 
given  load  on  1^  inch  tire  drew  41.6  per  cent,  heavier  than  when  on 
three  inch  tire,  the  draft  being  on  a  fairly  stiff  grass  sod;  on  a  moist, 
but  hard  road,  the  1^  inch  tire  drew  12.7  per  cent,  heavier  than  the  3 
inch. 

An  excellent  authority  upon  the  subject  of  the  effect  of  wide  tire, 
give«  the  following  evidence  in  their  favor: 

**In  New  York  state,  the  experiment  was  made  of  using  wide  tires 
on  a  road  about  five  miles  long,  leading  to  a  stone  quarry.  The 
heavy  wagons  used  thereon  were  equipped  with  rear  wheels  having 
tires  six  inches  wide,  and  forward  wheels  having  tires  four  inches 
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wide,  the  forward  wheels  tracking  just  Inside  tiie  rear  wheels.  Each 
wagon  was  thus  transformed  into  a  roller  covering  twenty  inches  in 
width  every  time  it  passed  along.  Smallen  wagons  were  equipped 
with  wheels  similar  in  principle.  The  road,  which  formerly  rutted 
incessantly  and  deeply,  was  covered  with  stone  chips,  which  these 
wagons  soon  rolled  into  a  hard  mass.  The  road  now  supports  loads 
of  from  8,000  to  10,000  pounds,  and  consequently  has  a  hani,  compact 
and  regular  surface;  the  cost  of  hauling  loads  over  this  road  is  reduc- 
ed about  twenty  per  cent" 


SALE  OF  DISEASED  MEAT. 


In  the  work  of  suppressing  contagious  diseases  of  live  stock,  the 
State  officers  very  often  sacrifice  animals  the  flesh  of  which  would  be 
perfectly  safe  as  food;  they  have  always  accepted  the  theory  that  they 
cannot  afford  to  take  any  risk  when  the  health  of  the  public  is  con- 
cerned. During  the  work  incident  to  the  suppression  of  the  so-called 
contagious  pleuro-pneumonia,  thousands  of  pounds  of  flesh  were 
buried,  which,  in  the  opinion  of  the  best  authorities  and  of  the 
State  officers  themselves,  would  have  been  better  for  use  than  much 
of  that  which  eventually  reaches  the  consumer  in  all  of  our  large 
cities;  but  the  camying  out  of  the  principle  laid  down  at  the  com- 
mencement of  the  work,  that  no  risks  must  be  taken,  compelled  them 
to  bury  the  carcasses  and  cover  them  with  quick  lime;  and  yet  they 
were  all  aware  that  in  some  of  the  European  states,  a  special  m-arket 
is  opened  for  meat  from  animals  condemned  with  contagious  pleuro- 
pneumonia, after  inspection  by  proper  officers,  and  that  the  loss  to 
the  government  and  to  the  individual  is  thus  very  much  lessened. 

Quite  recently  it  became  necessary  to  slaughter  one  hundred  and 
thirty  animals  to  prevent  the  further  spread  of  a  well-known  conta- 
gious disease;  the  animals  were  in  excellent  condition,  and  ninety  per 
cent  of  them  would  have  been  sold  in  the  open  markets  of  any  of  our 
large  cities  without  any  question,  but  it  was  prox)erly  decided  to  bury 
and  cover  them  with  quick  lime. 

The  principles  involved  in  the  sale  of  the  meat  of  a  diseased  animal 
received  a  judicial  interpretation  in  a  recent  case  in  which  a  drover 
sold  a  butcher  an  animal  suffering  from  a  disease  known  as  'Hump 
jaw;"  in  the  suit  it  was  contended  that  the  disease  was  a  local  one, 
and  was  confined  to  the  jaw,  which  in  the  case  under  which  suit 
was  brought,  was  not  made  use  of  as  food.  The  case  came  up  under 
the  Act  of  March  31st,  1860.  In  the  decision,  the  judge  ruled  as 
folio  wis: 

"The  question  raised  in  this  case  is  whether  the  petitioner,  who  is 
indicted  for  the  violation  of  the  Act  of  March  31,  1800,  Section  69. 
Pamphlet  Laws  401,  is  entitled  to  his  discharcre  under  the  writ  of 
habeas  corpus,  because  the  sale  was  of  a  living  animal.  The  petitioner 
is  a  drover  who  sold  to  one  Paul,  another  drover  and  also  butcher,  a 
live  steer  admittedly  and  visibly  suffering  from  a  swelling  on  the 
jaw,  which  proved,  in  fact,  to  be  the  disease  known  as  actinomycosis 
or  lump-jaw.^ 
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"The  statute  of  1860  declares  that,  if  any  person  shall  sell  or  expose 
for  sale  any  flesh  of  any  diseased  animal  or  any  other  unwholesome 
flesh,  knowing  the  same  to  be  diseased  or  unwholesome,  he  shall  be 
deemed  guilty  of  a  misdemeanor.  The  decision  of  the  present  case 
dependB  upon  the  rigidity  of  interpretation  to  which  this  law  is  sub- 
jected, and  how  far  the  rule  that  penal  statutes  are  to  be  strictly  con- 
strued, conceruB  us.  No  one  should  wish  for  the  day  when  any  policy 
other  than  this  is  to  prevail,  and  it  is  well  that  in  controversies  be- 
tween the  individual  and  the  community  that  the  man  comes  first  and 
the  State  second." 

"The  district  attorney  has  urged  with  great  force  that  the  machin- 
ery of  law  provides  no  satisfactory  safeguards  other  than  an  examina- 
tion of  the  living  animal,  and  it  is  true  that  our  method  of  inspection 
is  but  a  makeshift,  which,  effectual  as  it  has  been,  owes  all  ita  virtue 
to  the  courage  and  intelligence  of  tiie  Director  of  Public  Safety.  It 
would  be  foolish  not  to  acknowledge  that  with  inadequate  legal  pro- 
tection against  the  sale  of  deadly  meat,  the  unrestricted  right  to  sell 
diseased  living  cattle  would  cause  Pennsylvania,  which  Is  surrounded 
by  other  states  which  care  for  their  citizens,  and  Philadelphia  in 
particular,  where  the  condemnation  of  cattle  by  the  United  States 
officers  as  unfit  for  export  abroad  is  constantly  going  on,  to  become 
the  dumping  ground  of  aU  the  cancerous  and  tuberculous  stuff  in  the 
lajid.  When  animals,  worthless  everywhere  else  beyond  the  value  of 
tiielr  horns,  hoofs  and  skin,  can  be  sold  for  meat  In  Pennsylvania,  It 
is  easy  to  see  what  wlU  happen  here  should  the  i)etltloner's  conten- 
tion prevail.'* 

'^e  Act  of  1860  makes  a  distinction  between  the  flesh  of  a  dis- 
eased animal  and  unwholesome  flesh.  The  latter,  may  In  no  way  be 
diseased,  though  It  may  be  too  old  to  be  fit  for  food,  or,as  In  the  case  of 
the  so-called  ^monkey-veaV  be  too  young,  or  It  may  be  putrid,  and  It 
is  only  by  a  quibble  that  the  seller  of  diseased  flesh  escapes,  If  he  Is 
acquitted,  because  at  tiie  time  of  the  sale  the  animal  was  yet  alive. 
It  Is  ea^  to  legitimate  sales  for  other  purposes  than  for  food  without 
abating  a  jot  from  the  laws  which  protect  health.  The  owmer  of  an 
apparently  diseased  animal  can,  too,  and  should,  ascertain  Its  condi- 
tion, whether  of  local  or  geneml  sickness,  and  whether  prox)er  for 
danghterlng  or  not;  the  pulse  can  be  measured,  the  breathing  ob- 
served, tuberculin  can  be  administered  In  cases  of  suspected  tuber- 
culosis, remedies  can  be  applied,  and  more  delay  In  awaiting  the  natu- 
ral progress  of  the  malady  may  settle  most  of  the  doubts.  The  public 
on  the  other  hand,  has  few  and  imi)erfect  means  of  learning  the  truth. 
The  butcher,  In  many  cases,  has  no  resource  but  a  microscopic  exami- 
nation, and  may  have  seen  nothing  to  give  him  cause  for  suspicion. 
The  consumer  Is  still  more  helpless  and  Is  the  final  sufferer.  It  Is  do 
answer  to  say  that  a  steer  may  have  the  lump-jaw  and  yet  a  particular 
cut  of  Its  beef  be  wholesome,  or  to  contend  with  an  eminent  physio- 
logist, that  cooking  makes  all  safe.  In  the  first  place,  It  Is  a  mere  ac- 
cident that  the  special  piece  of  meat  is  sound,  and,  secondly,  there  is 
no  standard  of  temi)erature  In  the  practical  process  of  cooking.  It  Is 
then,  nothing  less  than  an  outrage  to  subject  the  citizen  to  the  risk 
of  eating  cancerous  flesh,  when  his  chance  of  escape  lies  only  In  the 
fact  that  his  flerfi  may  have  come  from  a  port  of  the  animal  which 
the  corruption  had  not  reached,  or  that  fire  had  been  so  thoroughly 
lippUed  that  the  meat,  though  rotten^  had  ceased  to  be  poisonous. 
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Following  the  nilings  of  Judge  Thayer,  in  Commonwealth  ve.  Pox, 
Q.  S.,  December  Term,  1801,  No.  426,  and  Commonwealth  vs.  Lewis, 
Q.  S.,  December  Term,  1891,  No.  422,  which  in  principle  govern  the 
present  case,  the  writ  is  dismissed  and  the  petitioner,  remanded." 


DISEASES  OF  ANIMALS. 


As  veterinary  science  progresses,  it  becomes  more  and  more  evi- 
dent that  surroundings  have  much  more  to  do  with  the  disease  of  our 
animals  than  we  had  formerly  supposed,  and  that  in  many  cases, 
heavy  looses  of  live  stock  might  have  been  entirely  piievented  by  more 
careful  attention  to  scientific  rules  and  to  sanitary  surroundings.  It 
is  perfectly  safe  to  estimate  that,  from  the  experience  of  the  officers 
of  the  Board  in  dealing  with,  disease  of  live  stock  during  the  i)ast  year, 
that  with  proper  suroundings  and  piioper  precautions,  many  thousand 
dollars  worth  of  live  stock  might  have  been  saved. 

While  it  is  true  that  no  amount  of  neglect  of  sanitary  lawa  will 
create  tuberculosis,  and  that  it  cannot  be  created  without  tiie  presence 
of  its  specific  germ,  yet  it  is  true  beyond  contradiction,  that  the 
character  of  the  outbreak  af  tuberculosis  is  largely  dependent  upon 
and  governed  by  the  surroundings  as  they  relate  to  ventilation,  diel- 
ter,  etc.  In  fact,  the  experience  of  the  past  year  has  clearly  proven 
that  in  the  direction  of  shelter  and  high  feeding,  we  have  gone  beyond 
the  safety  points  and  beyond  the  line  of  greatest  profit;  it  is  true  that 
by  shelter,  warmth  and  high  feeding  we  can  and  do  increase  the  yield 
of  milk  and  butter,  but  it  is  equally  true  that  this  profit  can  only  be 
determined  when  the  deterioration  and  loss  of  stock  is  taken  into 
consideration. 

To  ilustrate  this,  the  outbreak  of  tuberculosis  at  the  Norristown 
Asylum  gives  us  a  maximum  case;  one  hundred  cows  were  shut  up 
in  a  warm  bam;  they  were  fed  on  ensilage  and  concentrated  food; 
they  gave  almost  abnonmal  yields  of  milk;  every  attention  was  imid 
to  items  which  coidd  in  any  way  increase  the  milk  yield,  and  so  long 
as  no  contagious  disease  found  entrance,  all  went  well.  But,  un- 
fortunately, one  or  more  tuberculous  animals  were  placed  in  the  bam 
with  stock  which  was  entirely  healthy,  and  as  a  result,  the  disease 
spread  rapidly,  until,  by  a  tuberculin  test,  over  seventy-five  per  cent, 
of  the  animals  were  infected  with  the  disease,  and,  in  order  to  pre- 
vent its  further  spread  to  the  uninfected  animals,  these  were  con- 
demned, killed  and  buried.  Under  the  surroimdings  which  are 
usually  met  with  in  the  average  dairy  farm  of  our  State,  such  loss 
woidd  not  have  been  incurred.  The  same  infected  animals  might 
have  been  placed  among  an  equal  number  of  cows  treated  as  th^e 
average  Pennsylvania  dairy  herd  is  treated,  and,  at  least  during  the 
same  time,  the  loss  or  infection  would  probably  not  have  exceeded  ten 
per  cent 

If  the  large  number  of  animals  subjected  to  the  danger  of  the  <mt- 
break  of  anthrax  near  Tyrone,  had  been  under  the  trained  eye  of  a 
veterinarian,  the  contagion  would  have  been  checked  after  the  first 
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few  ca6€S,  by  the  removal  of  the  whole  herd  td  other  sarroundingay 
as  well  as  by  the  removal  of  the  prime  factor  in  the  outbreak;  but  the 
animals  had  been  driven  to  mountain  pastures  where  they  were 
seldom  seen  by  their  owners,  and  when  the  assistance  of  the  State 
officers  was  finally  called,  the  percentage  of  loss  was  great;  the  prompt 
removal  of  the  remaining  animals  prevented  further  loss,  and  had  this 
plan  been  adopted  in  the  earlier  stages  of  the  outbreak,  great  lo«s 
would  have  been  prevented. 

Many  horses  are  annually  lost  from  cerebro  spinal  meningitis,  and 
yet  a  large  majority  of  our  horse  owners  are  not  aware  of  the  fact  that 
ihe  outbreak  and  the  extent  of  the  loss  are  largely  under  their 
control.  In  one  case  which  came  under  the  direct  notice  of  the 
officers  of  the  Board,  at  least  f  1,500  worth  of  animals  were  lost 
before  the  owner  realized  that  his  whole  loss  was  directly  chargeable  to 
mouldy  oats  which  had  been  stored  against  the  weather-'boarding  at  the 
east  end  of  the  bam,  and  which  was  mouldy  to  the  extent  of  several 
inches  from  the  boards.  A  change  of  feed  at  once  stopped  the  out- 
break, and  no  further  loss  was  experienced;  and,  probably  the  same 
owner  will  never  lose  animals  in  the  same  way  again. 

An  outbreak  of  Texan  fever  in  the  coal  regions  was  reported  to  the 
officers  of  the  Board,  who,  at  the  time  were  engaged  with  four  other 
outbreaks  in  other  parts  of  the  State;  by  correspondence,  it  was  found 
that  no  Southern  animals,  and  in  fact,  no  animal  of  any  kind  had  been 
brought  into  that  region,  and  yet  the  cows  of  the  cokers  were  dying 
from  Texan  fever,  and  the  loss  continued  until  after  the  period  usually 
expected  from  similar  infection.  The  case  was  an  enigma  to  the 
officers  until  the  Secretary  of  the  Board  made  a  personal  visit,  and 
found  that  live-stock  cars,  unloaded  at  Pittsburgh,  had  been  sent 
down  to  the  coke  regions,  where  they  were  cleaned  out  and  loaded 
with  coke  for  shipment.  East.  The  material  taken  from  the  cars 
had  been  thrown  in  a  pile,  and  being  warm  from  fermenta- 
tion, was  used  as  a  place  on  which  the  cokers'  cows  spent  the  night; 
an  infected  car  had  been  sent  down  with  others,  and  the  material 
taken  from  it  had  infected  the  pile  of  manure,  and  the  native  animals 
received  their  infection  from  this  source;  the  pile  was  fenced  off  so 
that  the  cows  could  not  obtain  access  to  it,  which  at  once  stopped 
the  loss,  but  had  this  been  known  in  the  earlier  stages  of  the  out- 
break, loss  to  those  who  could  illy  afford  it,  would  have  been  pre- 
vented. 

A  lot  of  swine  on  their  way  home  from  a  State  fair  weiv  found  to 
be  infected  with  hog  cholera,  and  animals  to  the  value  of  several 
thousand  dollars  were  lost.  Careful  investigation  showed  that  a 
board  had  been  taken  from  an  infected  stock  car  and  had  been  used 
to  close  up  an  opening  in  the  car  loaded  with  prize  animals;  the 
person  who  thus  used  the  board  was  aware  that  a  large  number  of 
pigs  were  lying  deed  in  the  car  from  which  he  had  obtained  it, 
but  being  unacquainted  with  the  nature  of  the  disease,  he  was 
directly  instrumental  in  causing  the  whole  loss. 

These,  and  other  cases  which  might  be  noted,  clearly  prove  that 
surroundings  have  much  to  do  with  the  health  of  our  live  stock,  and 
that,  while  certain  conditions  may  and  do  increase  the  yield  of  milk, 
tiiey  may  at  the  same  time  more  than  counterbalance  this  gain  by  the 
loss  in  the  health  or  lives  of  the  animals;  and  that  there  is  a  point  in 
feeding  and  ventilation  beyond  which  we  cannot  go  with  profit,  when 
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all  the  items  which  enter  into  the  profit  or  loss  are  fairly  considered-, 
cannot  be  disputed.  We  may  increase  the  yield  of  milk  by  warmth 
and  high  feeding,  bat  we  may,  at  the  same  time,  inereaae  the  liability 
of  the  stock  to  disease,  and  in  this  way,  ae  before  stated,  more  than 
balance  any  possible  profit 

If  we  regard  the  cow  as  a  machine  for  the  manufacture  of  butter 
and  milk,  we  may  also  corajmre  her  to  a  railroad  train  and  to  railroad 
management,  which  clearly  demonstrates  that  after  a  certain  speed 
has  been  reached,  any  further  increase  is  at  the  risk  of  greatly  in- 
creased cost  and  danger  of  loss  to  the  rolling  stock  and  track;  and,  in 
the  same  manner,  we  may  find  that  in  our  dairy  practice  we  have 
paased  the  point  of  the  ecoiMwnical  product  of  butter  and  milk,  and 
have  reached  that  point  where  the  loss  to  the  rolling  stock  will  fully 
absorb  any  increased  profits. 


GLAJTOBRe. 


During  the  year  ending  June  1,  1894,  the  Secretary  of  the  Board, 
under  the  provisions  of  the  Act  of  May  9, 1889,  condemned  59  glander- 
ed  horses  and  ordered  them  killed.  This  work  included  one  of  the 
worst  and  most  widely  spread  outbreaks  of  this  disease  with  which 
the  Board  has  had  to  deal,  involving  two  large  -livery  and  boarding 
stables  in  the  city  of  Wilkes-Barre,  and  including  53  animals  having 
an  aggregate  value  of  |6,500.00. 

The  outbreak  was  practically  confined  to  the  stables  in  which  it 
originated,  and  resulted  in  the  condemnation  and  death  of  19  animals, 
having  a  value,  if  well,  of  not  less  than  $2,250.00.  The  disease  was 
first  noted  by  the  proprietors,  and  they  are  of  the  opinion  that  it  was 
introduced  by  an  animal  taken  to  board,  and  that  it  existed  unsus- 
pected until  the  stables  and  animals  were  completely  infected. 

When  the  attention  of  the  Secretary  was  called  to  the  outbreak, 
and  the  first  visit  made,  a  number  of  animals  which  had  been  injected 
with  mallein  were  found  in  a  hospital  established  by  the  Sanitary 
Committee  of  the  City  Council;  a  number  of  these  animals  were 
clearly  infected,  and  were,  under  the  supervision  of  the  chairman  of 
the  local  sanitary  committee,  taken  to  the  fiats  above  the  city,  killed 
and  their  carcasses  burned.  In  this  work  the  Board  and  the  Sani- 
tary Committee  of  the  Cily  Council  had  the  active  co-operation  of  Dr. 
Harry  Walter,  who  reported  the  outbreak  to  the  State  officers,  and 
who  had,  by  the  use  of  mallein,  separated  the  infected  from  the  well 
animals. 

Finding  that  the  outbreak  was  being  carefully  watched  and  super- 
vised by  the  local  sanitary  committee,  it  was  not  deemed  necessary 
to  appoint  any  local  veterinarian  to  act  on  the  part  of  the  State,  and 
at  no  time  during  the  outbreak  was  it  found  necessary  to  make  such 
an  appointment.  Dr.  J.  Gross  Meyer,  chairman  of  the  sanitary  com- 
mittee of  council,  acted  on  the  part  of  the  city,  and  the  writer,  with 
Dr.  Bridge,  represented  the  State  in  the  supjjression'  of  the  out- 
break.    Tnasr:nnch  as  the  owners  of  the  animals  exhibited  a  strong 
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desire  and  willingness  to  co-operate  with  the  State  and  city  officers, 
no  formal  quarantine  was  declared,  and  the  least  possible  interruption 
of  business  was  maintained  throughout;  the  result  showed  the 
benefits  jof  this  course  of  action,  and  much  inconvenience  to  all  parties 
concerned  was  avoided.  Under  the  direction  and  supervision  of  the 
sanitary  committee,  a  veterinarian  watehed  the  stables  closely,  and 
when  suspicious  cases  were  found,  the  State  Veterinarian  was  at 
once  called  in  for  consultation,  and  if  necessary,  the  animal  wa«  con- 
demned and  paid  for  by  the  State  and  destroyed  under  the  super- 
vision of  the  proper  city  officers. 

At  the  commencement  of  the  outbreak,  maUein  injections  were 
made  use  of  by  Dr.  Walter  for  the  purpose  of  developing  or  diagnosing 
the  disease,  with  considerable  success,  but  it  is  believed  that  what 
little  failure  may  be  charged  to  the  mallein  tests,  was  mainly  due  to  a 
defective  taking  of  the  final  temperatures,  which  was  partially  en- 
trusted to  inexperienced  persons,  thus,  in  part,  destroying  the  effi- 
ciency of  the  test  by  mallein.  At  periods  after  the  outbreak  was  re- 
ported. Dr.  Bridge  made  use  of  mallein  as  a  diagnostic  agent,  but  not 
with  as  great  success  as  had  been  hoi)ed  for,  or  as  has  been  attributed 
to  this  agent  The  evidence  deducted  from  this  outbreak  is  that 
mallein  cannot  yet  be  accepted  as  an  unfailing  test  for  glanders,  but 
tiiat,  if  properly  managed,  it  is  an  excellent  cumulative  test. 

The  history  of  the  outbreak  at  Wilkes-Barre  leads  us  to  the  belief 
that  the  exact  measure  of  contagion  in  glanders  varies  greatly  with 
the  surroundings  of  the  case.  In  the  two  stables  affected,  the  animals 
were  well  fed,  carefully  groomed  and  otherwise  taken  care  of,  and 
while  the  number  infected  was  much  greater  than  would  have  been 
the  case  with  the  same  number  of  animals  treated  as  farm  horses 
usually  ape,  yet  it  is  a  matter  of  congratulation  to  those  who  had  the 
outbreak  in  charge  that  a  greater  i>ercentage  were  not  infected.  As 
soon  as  the  true  nature  of  the  disease  was  known,  every  animal,  as 
soon  as  it  showed  the  first  positive  symptoms,  was  promptly  killed 
and  the  carcass  burned;  by  this  prompt  action,  in  which  tiie  officers 
had  the  hearty  co-operation  of  the  owners,  much  loss  was  undoubtedly 
avoided  and  much  time  saved  in  stopping  the  outbreak. 

The  history  of  the  various  cases  wMdi  have  during  the  past  ei^teen 
years  come  under  the  notice  of  the  officers  of  the  Board,  distinctly  and 
plainly  prove  that  while  suroundings  have  no  power  to  create  the 
disease,  they  have  the  i)ower,  the  disease  having  been  once  introduced, 
to  regulate  the  extent  of  its  spnead  and  the  nature  of  the  outbreak. 
In  numerous  cases  it  has  been  found  that  a  glandered  animal  may 
exist  for  several  years  among  farm  horses  or  among  animals  which 
have  sufficient  food,  proper  care  and  attention  and  a  reasonable 
amount  of  exercise  without  severe  labor,  without  spreading  the  infec- 
tion to  any  great  degree,  while  the  same  animal  introduced  into  a 
crowded,  ill  ventilated  stable,  in  which  the  animals  are  insufficiently 
fed  and  worked  hard,  would  have,  in  the  same  time,  infected  nearly 
every  animal  in  the  stable. 

Dr.  Tait  Butler,  in  referring  to  the  danger  of  the  disease,  writes  as 
follows: 

"Grreatly  exaggerated  ideas  are  prevalent  as  to  the  ease  with  which 
the  disease  may  be  transmitted  from  one  horse  to  another.  The  'con- 
tagium'  is  not  carried  far,  if  at  all,  in  the  air  and,  therefore,  it  is  neces- 
sary that  a  horse  come  in  direct  contact  with  the  discharges.    Of 
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course,  if  the  discharge  becomes  thoroughly  dried  and  powdered,  it 
may  be  carried  some  distance  by  the  wind  in  the  form  of  dust,  but 
since  thorough  drying  rapidly  kills  the  germ,  the  danger  from  this 
source  is  very  small.  In  fact,  an  animal  affected  with  glanders  has 
been  known  to  occupy  a  stable  for  a  long  time  in  which  were  also 
healthy  animals  without  spreading  the  disease.  Again,  a  diseased 
and  h^thy  animal  might  be  driven  together  for  months  and  yet  the 
healthy  animal  remain  unaffected.  But  this,  however,  should  not 
blind  us  to  the  true  importance  and  danger  of  the  disease.  Its  in- 
curable and  insidious  nature  and  the  impossibility  in  many  cases  of 
making  an  early  positive  diagnosis,  make  it  one  of  the  greatest 
scourges  to  the  equine  race,  and  a  source  of  immenBe  loss  to  horse 
owners.'' 

In  refering  to  the  origin  of  the  disease,  the  same  authority  used  the 
following  langyage: 

'There  is  but  one  exciting  cause,  and  that  is  the  specific  micro  or- 
ganism or  'germ'  of  glanders.  It  is  called  the  bacillus  mallei,  and 
waa  discovered  by  LoeflSer  in  1882.  Up  to  within  the  last  fifteen  years 
most  veterinarians  were  willing  to  accept  the  theory  of  the  spontane- 
ous generation  of  glanders.  It  was  thought  that  chronic  catarrh  or 
any  disease  of  the  air  passages  would,  if  allowed  to  run  its  course, 
develop  into  a  case  of  glanders.  This  is  now  known  to  be  a  mistake. 
While  we  do  not  know  the  origin  of  organized  life,  we  do  know  to-day 
that  it  is  not  of  spontaneous  generation,  and  consequently,  since  we 
know  that  glanders  is  always  due  to  the  action  of  a  living  micro  or- 
ganism on  the  tissues  of  the  animal  affected,  we  are  certain  that  the 
disease  never  occurs  except  as  a  result  of  contact  with  the  virus  or 
contagium  of  glanders." 

In  addition  to  this  we  now  know  that  this  germ  will  soon  lose  its 
vitality  under  certain  conditions,  and  that  under  certain  other  con- 
ditions, it  will  multiply  with  great  rapidity;  we  know  that  if  kept 
dry  and  alowed  to  remain  quiet,  there  is  very  little  danger  of  con- 
tagion; we  also  know  that  in  damp,  illy  ventilated  stables  it  multi- 
plies rapidly,  and  with  each  multiplication  increases  the  danger  of 
conveyance  to  the  well  animal. 


TUBERCULIN  AS  A  DIAGNOSTIC  AGENT. 


When  in  1891,  Prof.  Koch,  of  Berlin,  was  treating  numerous  pa- 
tients for  consumption,  and  when  the  use  of  his  "lymph"  was  at  its 
height,  it  was  not  supposed  that  its  use  would  extend  beyond  the  hu- 
man race,  and  it  was  not  then  dreamt  that  it  would  prove  to  be  a  val- 
uable diagnostic  agent  for  the  detection  of  tuberculosis  in.  animals. 
Among  other  Items  noticed  as  following  its  injection  into  the  circula- 
tion of  the  human  patient,  was  the  characteristic  rise  of  temperature 
which  always  followed,  if  that  patient  had  any  of  the  tubercles  of  con- 
sumption in  his  system.  This  rise  of  temperature  was  taken  as  diag- 
nostic of  the  disease,  and  that  if  the  disease  did  not  exist,  no  reaction 
or  rise  of  temx>erRtnre  would  take  place. 
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This  fact  was  made  use  of  in  the  veterinary  practice  of  Europe,  and 
the  supi>osition  that  reaction  would  only  take  place  when  the  tu- 
bercles were  present  was  abundantly  supported,  and  the  use  of  tuber- 
culin as  an  apjent  for  detecting  tuberculosis  was  established  beyond 
a  shadow  of  doubt 

During  the  earlier  periods  of  its  use  many  mistakes  were  made,  but 
all  of  these  could  be  traced  to  a  want  of  knowledge  on  the  part  of  the 
operator,  and  they  were  in  no  case  due  to  a  failure  of  the  tubercidin; 
carelessness  in  taking  the  normal  temi)eratures  and  the  want  of  a 
knowledge  of  facts  which  have  since  been  ascertained  and  established, 
were  undoubtedly  the  causes  of  many  of  the  earlier  errors,  and  are  yet 
the  causes  of  error  on  the  part  of  the  inexperienced  practitioner. 

Its  use  in  this  country  appears  to  have  commenced  with  the  Tuber- 
culosis Commission  of  the  University  of  Pennsylvania,  and  Dr.  Leonard 
Pearson,  of  that  institution,  used  it  in  diagnosing  the  disease  in  the 
herd  of  Hon.  Joseph  E.  Gillingham,  near  Philadelphia,  which  was 
fully  set  forth  and  explained  by  Dr.  Pearson  in  a  paper  read  in  1892. 
In  this  herd  the  infected  animals  were  shown  by  tuberculin,  and  the 
correctness  of  the  test  was  demonstrated  by  i)ost  mortems,  all  of  which 
supported  tuberculin. 

Dr.  Pearson  has  furnished  us  with,  the  following  account  of  the 
manufacture  of  tubercidin,  and  as  he  was  studying  in  Germany  at  the 
time  Koch  was  promulgating  his  doctrine,  tiie  testimony  of  Dr.  Pearson 
is  entled  to  adAtional  weight  and  force.  Dr.  Pearson,  writes:  **The 
tuberculin  used  in  this  country  is  made  in  Germany,  and  in  the  labora- 
tory of  the  Bureau  of  Animal  Industry  at  Washington;  it  is  all  made 
in  the  same  way,  according  to  the  method  of  Koch. 

**This  method  in  brief,  is  as  follows:  about  50  c.  c.  (one  and  one- 
half  ounces),  of  an  infusion  of  veal,  to  which  has  been  added  one  per 
cent  of  peptone  and  five  per  cent,  of  glycerine,  is  placed  in  a  flask 
with  a  flat  bottom  and  of  double  this  capacity.  Upon  the  surface  of 
this  fluid  a  small  cluster  of  the  bacilli  of  tuberculosis  is  floated,  and 
the  flask  kept  at  a  temperature  of  one  hundred,  Fahrenheit,  for  fmm 
six  to  eight  weeks.  At  the  end  of  this  time,  the  entire  surface  of  the 
fluid  is  covered  with  a  layer  of  tubercle  bacilli,  massed  t<^ether. 

The  coating  is  now  examined  microscopically,  to  make  sure  that  it 
is  pure,  and  the  liquid  is  evaporated  by  heat  to  one-tenth  of  its 
original  volume.  This  both  condenses  the  liquid  and  kills  the  bacilli. 
It  is  now  filtered  through  six  inches  of  solid  porcelain,  and  all  the  dead 
bacilli  are  thus  removed.  This  leaves  a  thick,  brownish,  coffee  col- 
ored fluid  tuberculin,  which  has  only  to  be  diluted  with  a  weak  cajv 
bollc  acid  solution  to  prepare  it  for  injection." 

The  use  of  tuberculin  can,  perhaps,  be  best  illustrated  by  the  ex- 
periment made  with  the  dairy  herd  of  the  Norristown  Insane  Asylum, 
in  which  184  animals  were  tested  and  134  condemned  and  killed. 
The  test  was  made  by  Dr.  Bridge,  the  veterinary  surgeon  of  the 
Board  of  Agriculture,  and  the  i)ostmortem  examinations  were  made 
by  Dr.  Florence  H.  Watson,  x>athologist  of  the  asylum. 

In  order  to  obtain  the  correct  normal  temperature  of  each  animal, 
the  temperature  was  taken  at  5.15,  7.15  and  9.15  p.  m.,  and  at  9.20  p. 
m.  A  small  portion  of  the  tuberculin,  was  injected  in  the  neck,  just 
in  front  of  the  shoulder.  The  following  table  prepared  by  Dr.  Watson, 
■hows  the  effect  of  the  Injection  upon  temperature,  taken  first  after 
the  lapse  of  ten  hours,  and  after  that,  every  hour  for  six  hours. 
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Temperature  Before  Injection. 

Tempemtnre  After  Injection. 
lDj»'Ciedat9.20p.  m. 

Herd  Number. 

6.16 
p.  m. 

7.15 
p.  m. 

8.16 
p.  m. 

7.80 
a.  m. 

8.80 
a.  m. 

930 
a.  m. 

10.30 
a  m. 

11.80 
a.  m. 

i.ao 
p.  m. 

12 

Ill 

81 

P:::::::. 

99 

102.2 

101.  S 

104.2 

101.2 

103 

101.2 

101.2 

101.2 

102.8 

103.2 

101.3 

102.4 

101.  S 

102.8 

102.8 

101.1 

102.1 

102.1 

101 

101 

102.2 
101.8 
102.4 
101.2 

im 

101.2 

101.2 

101.2 

1U2.8 

U8.3 

101.2 

102.2 

101.1 

103 

103 

101.2 

102 

101.2 

101.4 

102 

101.2 

'     ibl.l* 
101.1 
101 
103 
102. 1 
101. 1 

103.1 
102 
102 
101.2 

1*02.2 
101. 1 
101.4 

107 

im.i 

108 

108 

10>.2 

IWA 

107 

106.4 

105.2 

104 

10».4 

107 

105.2 

1(»6 

104 

104 

10tf2 

106.2 

103 

101.8 

108.2 

107.1 

107 

108 

100. 1 

107 

107 

107.1 

106  2 

106.1 

1(17.1 

10(!.2 

106  3 
107 
105 
1«6 

107  1 
106.3 
104.4 
106 

106.8 

108 

106.3 

106.3 

106.2 

107 

107 

107.1 

107.1 

107 

107.1 

107.1 

107.4 

106 

106 

106 

107.1 

107 

106 

106.1 

105.1 

107 

107 

106 

107 

106.2 
107.2 
106 
106.2 

'  '  106  * 

b]  ::::::: 

80 

26 

4  :::.:.: 

37, 

11, 

107 

107.2 

107 

107 

107 

107.2 

107.2 

107 

107 

97 

W 

93 

118 

76 

106.1 
1U6.2 
107.3 
106.4 

106.2 
105 
106.8 
104.8 

1  ::::::: 

70, 

90 

107.1 
106.3 
107 

106 
106 
106.2 

(Where  the  temperature  after  injection  is  omitted,  tbe  animals  had  been  killed.) 

This  table  necessarily  embraces  only  animals  wbich  were  infected 
and  condemned,  as  the  injection  produced  no  visible  effect  upon 
animals  not  affected;  and  for  the  purpose  of  illustration,  it  also  con- 
tains some  of  the  worst  cases  found  in  the  herd;  its  results  woidd  ap- 
pear to  indicate  that,  at  and  after  the  expiration  of  the  twelfth  hour 
after  injection,  the  temi)erature  has  passed  its  hij^hest  point,  and  grad- 
ually falls  again  to  normal,  but  it  also  shows  that  this  normal  tem- 
penature  was  not  reached  at  the  'expiration  of  the  thirteenth  hour 
after  injection,  and  that,  in  fact,  even  at  this  time,  a  few  of  the 
animals  still  showed  a  rise  in  temperature. 

Other  experiments  made  by  the  Board  and  with  other  herds,  seem 
to  indicate  that  the  temperature  may  be  taken  in  eight  hours  after 
the  injection,  but  that  the  taking  of  the  temperatures  should  be  kept 
up  for  several  hours  later,  as  there  appear  occasionally  to  be  animsJs 
which  react  slowly  and  which,  if  the  earlier  temperatures  only  are 
taken,  may  be  missed  entirely. 

The  exi)erience  of  the  officers  of  the  Board,  in  the  administration 
of  this  test  to  more  than  1000  animals,  api)ear»  to  clearly  prove  the 
following  points: 

1.  That  in  proper  and  capable  hands,  tuberculin  is  a  safe  and  sure 
diagnostic  agent  for  tuberculosis,  and  that  in  all  the  cases  coming 
under  out  notice,  not  a  single  error  has  been  shown,  although  all 
cases  of  condemnation  by  this  agent  have  been  followed  by  careful 
post-mortems. 

2.  That  grea/t  care  is  absolutely  necessary  in  obtaining  the  normal 
temperatures  of  the  animals.  We  usually  start  out  with  the  inten- 
tion of  condemning  aU  which  indicate  a  rise  of  two  and  one-half 
degrees  or  more,  and  inasmuch  as  the  normal  temperature  varies 
somewhat  with  the  time  of  day,  the  season  and  the  time  of  feeding, 
some  animals  showing  a  considerable  elevation  of  temperature  at  the 
time  of  feeding,  but  failing  to  show  any  further  elevation  under  the 
actioto  of  the  tuberculin,  and  it  is  therefore  very  important  to  obtain 
the  average  normal  temperature  without  its  being  influenced  by  sur- 
TOfonding  ctroumstanoes. 

8.  This  need  of  care  is  further  Implied  by  the  fact  that  if  an  In* 
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jectian  is  made  in  an  animal  known  to  be  affected  with,  tuberculoeds, 
we  ma  J  entirely  fail  to  get  a  great  difference  between  the  normal 
and  the  elevated  temperature;  in  some  cases  of  this  kind,  we  have 
failed  to  obtain  an  elevation  of  even  one  degree,  and  in  others,  less 
than  two  degnees,  although  any  one  could  detect  the  symptons  of  the 
disease,  externally. 

4.  In  such  cases,  however,  the  observant  practitioner  is  protected 
by  the  fact  that  the  first  temperature  taken  is  two  or  tbree  degrees 
above  the  normal,  and  that  if  the  elevation  of  tempenature  is  compar- 
ed with  the  average  normal  temperature  of  the  herd,  the  exi)ected 
rise  of  two  degrees  or  more  is  obtained ;  it  is  probably  at  this  point 
that  a  novice  may  make  an  error,  and  pass  animals  which  d^ould 
have  been  condemned. 

5.  There  appears  to  be  no  connection,  whatever,  between  the  rise  in 
temx)erature  and  the  amount  of  disease  or  diseased  surface  in  the 
animal  tested;  thus,  in  the  Asylum  herd,  No.  Ill,  which  gave  the  ex- 
traordinaiy  elevation  of  one  hundred  and  eight,  or  nearly  seven  degrees 
above  her  normal  temperature,  showed  the  least  amount  of  disease, 
while  some  of  those  showings  a  large  amount  of  tubercles,  gave  the 
lowest  reaction. 

6.  The  above  fact  may  possibly  be  accounted  for  upon  the 
supposition  that  the  minute  amount  of  tuberculin  used  may  nolt  be  able 
to  extend  its  influence  over  a  large  amount  of  tubewular  surface,  and 
that,  from  this  cause,  we  do  not  obtain  the  reaction.  But  experi- 
ments appears  to  demonstrate  that  under  ordinary  circumstances,  the 
amount  (within  certain  limits),  of  tuberculin  used,  does  not  appear 
to  regulate  the  raise  in  tem7)erature,  and  that  as  high  temperatures 
are  obtained  by  the  use  of  the  minimum  amount  as  with  a  larger 
amount. 

7.  That  a  cow  in  heat  will  often  show  an  increase  in  temperature, 
which,  after  a  tuberculin  tef^t,  and  without  care  and  observation  upon 
the  part  of  the  practitioner,  might  lead  to  her  improper  condemnation 
and  death;  that  errors  have  arisen  from  this  cause  is  undoubtedly 
true,  and  is  but  another  proof  of  the  theory  which  we  have  advanced, 
that  the  normal  temperature  should  be  guarded  against  other  in- 
fluences. I  '    ' 

8.  That  as  the  cow  more  nearly  approaches  the  period  of  calving, 
her  temperature  will  rise,  and  that,  in  some  individual  cases,  this  rise 
has  been  sufficient  to  cause  an  error  on  the  part  of  the  incautious 
observer,  who  blindly  condemns  on  a  rise  of  a  given  number  of  de- 
grees, without  notinc:  the  surrounding  circumstances. 

9.  That  exposure  to  the  hot  sun,  long  continued  confinement  in  an 
illy  ventilated  buildincr;  unusual  chancres  in  feed,  especially  from 
green  to  dry  feed;  failure  to  water  at  usual  time;  and  in  some  nerv- 
ous animal,  any  exciting  cause  may  produce  more  or  less  variation  from 
the  nonmal  temperature.  As  demonstrating  these  special  points,  in 
testing  a  herd  in  Juniata  county,  in  which  several  animals  were  con- 
demned, some  calves  broucrht  up  out  of  a  hot  field,  where  they  had  no 
water,  were  found  to  indicate  an  averacre  normal  temperature  of  105 
decrrees,  which  subsequently  after  confinement  in  a  cool  stable,  with 
both  feed  and  water,  fell  to  101  and  101.5  decrrees. 

10.  That  a  fnilnre  to  secure  reaction  in  animals  afterwarfls  found 
to  be  tuberculosis,  may  be  due  to  the  location  of  the  fub<>rrlps:  thus 
for  instance,  if  a  large  mas©  of  tubercles,  as  is  often  the  case,  are  lo- 
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cated  in  or  among  the  inteflrtines,  and  yet  do  not  exist  in  suflQcient 
numbers  to  cause  external  evidences  of  their  existence,  there  may  be 
no  corresponding  elevation  of  temperature,  and  the  case  may  possibly 
be  passed  by  even  by  a  comparatively  careful  practitioner,  but  it  does 
not  prove  the  inefficiency  of  the  tuberculin  test. 

11.  That,  at  least  so  far  as  the  officers  of  the  Board  are  con- 
ceraed,  the  use  of  tuberculin  has  not  produced  tuberculosis  in  healQiy 
anirr  ils;  in  several  cases  the  remainder  of  herds  from  which  individu- 
al r  embers  have  been  condemned,  fail,  on  retests,  to  show  any  signs 
of  ue  disease,  thus  apparently  proving  that  there  is  no  danger  in  the 
use  of  properly  prepared  tuberculin;  but  it  does  not  disprove  the  fact 
that  improperly  prepared  tuberculin  may  prove  dangerous,  by  creating 
the  disease  where  it  did  not  previously  exist 

12.  That  the  careful  examination  made  by  officers  of  the  Board 
and  by  those  even  more  competent  who  have  co-operated  with  them,  ap- 
pears to  prove  that  a  certain  percentage  of  the  animals  condemned 
by  the  tnber(»ulin  test  may  recover,  but  as  there  is  no  possible  means 
of  kno\\ing  Avhich  these  are,  the  killing  of  all  indicated  by  the  test 
is  the  only  sure  means  of  clearing  the  disease  from  a  herd. 

13.  The  use  of  tuberculin  by  inexx)erienced'  i)ersons  is  likely  to 
bring  it  into  disrepute  as  a  diagnostic  agent,  and,  as  is  usual,  one 
failure  will  produce  a  greater  effect  upon  a  community  that  twenty 
suc(fssfnl  tests.  The  opportunities  for  errors,  are,  as  has  been 
shoTvn  above,  sufficiently  numerous  as  to  readily  mislead  the  unini- 
tiated observer,  and  animals  will  no  doubt,  in  the  miscellaneous  use  of 
the  test,  be  condemned  without  cause,  and  infected  animals  escapv^ 
condemnation  entirely. 

14.  That  in  badly  infected  herds,  a  physical  examination  may  enable 
the  veterinarian  to  put  aside  a  certain  percentage  of  animals  as  evi- 
dently diseased;  after  this,  a  careful  tuberculin  test  will  condemn 
forty  or  fifty  per  cent.  more.  In  the  herd  of  the  Norristown  Insane 
Asylum,  it  is  probable  that  a  careful,  physical  or  external  test  would 
have  condemned  possibly  30  animals,  while  the  tuberculin  test  con- 
demned fully  that  many  which  would  otherwise  have  escaped  condem- 
nation. 

15.  An  external  test  is  mainly  applicable  to  cases  in  which  the  tu- 
bercles are  located  in  the  lungs,  and  there  may  be,  as  has  been  demon- 
strated by  the  Norristown  herd,  cases  in  which  large  masses  Of  tuber- 
cles may  exist  in  the  intestines  without  producing  any  prominent 
external  exhibition  of  their  presence,  and  that  it  is  with  such  cases 
that  the  tuberculin  test  is  most  valuable. 

16.  Tlie  causes  which  may  produce  a  rise  in  temperature,  without 
the  injection  of  tuberculin,  may  be  enumerated  as  follows:  Near 
approach  of  cahing,  which,  with  some  animals,  will  give  a  rise  of  tem- 
perature which  may  misletid. 

Variations  in  feed,  especially  from  green  grass  to*  dry  feed,  without 
Bufficieni  water;  errors  in  this  direction  have  been  brought  up  off 
green  pasture  and  confined  in  a  bam,  on  dry  food,  while  the  test  was 
in  progress. 

With  nervous  animals,  the  excitement  due  to  the  presence  of  stran- 
gers and  the  attending  surroundings,  may  cause  an  elevation  of  tem- 
perature, which,  however,  from  its  low  rate,  should  not  mislead  a 
careful  observer. 
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In  fact,  any  sudden  variation  in  the  treatment  of  the  herd  may 
cause  a  rise  it  temperature,  and  if  this  is  not  taken  into  the  account 
it  may,  at  least  partially,  mislead. 


TUBERCULOSIS  POINTEKS. 


1.  'T^ere  is,  in  the  first  place,  a  certain  but  not  always  well  defined 
loss  of  activity;  there  are  periods  in  which  the  animal  will  seem  dull, 
and  many  cows  cannot  be  made  to  breed  easily,  while  it  is  not  at  all 
uncommon  for  many  of  them  to  be  almost  continually  in  heat  The 
appetite  is  ffood  and  the  cow  will  fatten  fairiy  or  give  a  good  yield 
of  milk.  With  these  cases  there  is  apt  to  be  an  occasional  cough, 
dry,  deep  and  feeble,  that  is  especially  ^own  when  there  is,  from  any 
cause,  any  sudden  change  in  temperature,  or  when  the  bam  is  first 
opened  in  the  morning.  The  cough  is  also  noticed  when  the  animal 
exerts  herself  somewhat,  and  it  is  not  at  all  a  bad  practice  to  run  a 
suspected  cow  for  a  few  minutes  to  see  if  she  will  cough;  if  this  is 
done  immediately  after  she  has  been  drinking  water  freely,  it  will  be 
especially  likely  to  produce  the  cough,  if  the  disease  is  present- 

The  symptoms  of  what  may  be  called  the  secondary  stage  are  ema- 
ciation, dull  countenance,  sluggish  movements,  akin  dry  and  adhering 
more  or  less  tightly  to  the  ribs  (hide  bound).  The  hair  is  dull  looking, 
coat  rough  and  not  infrequently  feels  damp  to  the  hand.  Flight  exer- 
tion causes  rapid  breathing  and  cough  if  the  lungs  are  affected.  The 
Appetite  is  fickle  or  diminished;  there  may  be  constipation  or  diar- 
rhoea, or  the  two  conditions  may  alternate.  The  milk  is  somewhat 
diminished  in  quantity;  the  cough  comes  without  apparent  cause, 
or  is  easily  induced  by  pressure  upon  the  upper  part  of  the  windpipe. 
The  breathing,  rather  increased  in  frequency,  is  sometimes  accompa- 
nied by  a  little  double  expiratory  effort,  as  if  the  animal  stopped 
breathing  for  a  second  and  then  finished  expelling  the  remainder  of 
the  air  from  the  lungs  before  taking  in  the  next  breath. 

In  the  third  stage,  the  cow  is  very  thin  and  very  much  debilitated. 
The  appetite  is  very  fickle  or  almost  lost,  and  there  is  more  or  less 
fever  which,  however,  is  not  evenly  maintained  throuirh  the  twenty- 
four  hours.  The  cough  is  frequent,  and  the  head  is  held  in  a  line  with 
aiie  back,  or  lower.  When  the  animal  coucrhs,  the  mouth  is  opened 
and  the  tongue  protruded;  the  breathing  is  short  and  irrecrular.  There 
is  verv  often  diarrhoea,  with  bad  smelling,  dark  colored  discharge." — 
Dr.   C,  B.  Lvman,  Bos/on,  Mass, 

2.  "Tuberculosis  is,  in  many  respects,  allied  closely  to  glanders,  and 
its  distribution  and  character  are  modified  by  similar  influences.  In 
both  diseases  the  course  and  duration  is  indefinite;  the  bacilli,  arrang- 
ing themselves  in  crroups  in  various  tissues  and  organs,  become  encap- 
suled  and  eventually  tend  to  perish  therein.  Both  affect  larcrelv,  both 
primarily  and  secondarily,  the  lungs,  and  both  attack  preferably  the 

(Note:  Tbe  (reneral  deaire  of  our  cnrrenpondents  for  any  Information  relating  to  tuberonlosls  baa 
eansed  tbe  Secretary  to  collect  tbe  followine  from  varlonii  sources.  Care  bas  been  taken  to  frfye  the 
author  due  credit,  and  tbe  Board  assumes  no  responsibility  for  the  theories  advanced.    SurtlarM), 
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lungs  of  those  individuals  among  susceptible  species,  other  environ- 
ments being  equal,  in  which  these  organs  are  not  constantly  very 
active,  but  contain  at  some,  if  not  at  all  times,  a  large  amount  of 
residual  air.  High  altitudes,  with  consequenUy  dry  atmosphere, 
bring  about  special  chest  development  and  require  for  the  sustenance 
of  life  a  much  more  complete  and  active  respiration,  and  permit  much 
less  residual  air.  Post  mortem  examinations  of  glandered  horses  at 
high  altitudes  have  thus  far,  in  my  exx)erience,  indicated  a  much  less 
development  of  pulmonary  tubercles  than  in  lower  altitudes  in  like  se- 
vere cases.  Close  stabling  without  exercise  produces  results  quite  "pav- 
allel  to  low  altitudes  with  humidity,  hence  where  the  two  are  com- 
bined, we  would  expect  and  do  find  the  greatest  prevalence  and  most 
virulent  type  of  tuberculosis,  while  in  the  high  altitudes,  with  dry  at- 
mosphere, it  is  unknown  except  as  directly  imported.'^ — Pro/,  W.  L. 
Williams,  Bozeman,  Montana. 

3.  *While  this  agitation  regarding  the  prevalence  of  tuberculosis 
among  cattle  is  a  legitimate  and  proper  one,  we  should  be  guarded  in 
our  assertions,  and  confine  ourselves  to  statements  of  fact.  Some 
there  are  who  dwell  upon  the  great  danger  resulting  to  the  human 
family  from  the  consumption  of  meat  and  milk,  a  danger  that  has 
been  exaggerated  out  of  all  proportion,  and,  if  continued,  will  result 
in  the  closing  of  all  foreign  markets  against  the  beef  and  dairy  prod- 
ucts of  this  country,  for  it  will  lead  foreign  nations  to  believe  that  all 
our  herds  are  largely  tuberculous.  We  ought  to  be  just  toward  our- 
selves, and  avoid  magnifying  a  fact  that  is  sufficiently  serious  to  be 
worthy  of  our  attention  when  viewed  in  the  light  of  truth. 

'^Why  lay  blame  upon  milk  from  cows  by  the  wild  presumption  that 
many  thousand  infants  die  annually  from  intestinal  tuberculosis,  the 
result  of  milk  infection,  when  it  is  acknowledged  that  seven  per  cent, 
of  the  human  famOy  is  consumptive?    Does  it  appear  right? 

'ITow  many  cases  are  recorded  when  cow's  milk  was  the  known 
cause  of  such  a  fatality?    Very  few. 

'T>>e8  it  not  appear  to  you  that  wt  ane  attempting  to  make  a  scape- 
goat of  the  useful  and  almost  innocent  cow  ?  Again,  I  say,  we  are  not 
yet  ready  in  the  west  to  adopt  radical  measures  for  the  suppression  of 
a  disease  that  doefi  not  prevail  to  any  alarming  extent  among  our 
herds.'' — Dr,  M,  R.    Trumbower,  Sterling,  III. 

4.  'The  sole  and  exciting  cause  of  this  disease  is  a  germ  called  the 
bacillus  tuberculosis.  It  is  a  parasitic,  microscopic,  rod  shaped  plant 
which  lives  in  the  animal  body,  has  great  vitality,  resists  heat,  cold, 
moisture,  drought,  decay  and  often  the  process  of  digestion.  It  is 
killed  by  boiling,  by  long  continued  heat  at  from  150  to  170  degrees, 
as  well  as  by  sunlight,  air  and  certain  chemicals.  Infection  occurs 
by  breathing  the  germs;  by  swallowing  the  germs:  by  their  entrance 
through  a  cut  on  wound.  The  main  sources  of  infection  are:  The 
dust  of  the  dried  spittle  of  consumptives  or  other  tuberculous  matter, 
either  brjeathed  or  swallowed:  contact  with  tuberculous  material  or 
people;  the  meat  and  milk  of  tuberculous  animals. 

"The  bacillus  tuberculosis  is  the  sole  cause  of  the  disease,  but  there 
are  conditions  so  favorable  to  its  development  that  they  are  well 
termed  accessory  causes,  although  strictly  speaking,  they  are  not  cau- 
sal. Among  these  conditions  are:  Hereditary  predisposition;  un- 
healthy surroundings,  poor  ventOation,  uncleanly,  dark,  damp,  hot  and 
cold  stabling,  soiling  system,  lack  of  exercise,  climatic  influencesri 
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faulty  feeding,  under  feeding,  over  feeding,  feeding  on  unwholesome 
or  indigestible  materials,  over  production;  faulty  breeding,  in  and  in- 
breeding, early,  late  and  frequent  breeding,  intensive  breeding,  la>ck 
of  constitution;  ill  health,  temporary  predisposition;  physical  consti- 
tution."— Drs.  Hills  and  Rich,  New  Jersey  Experiment  Station. 

5.  "The  tubercle  bacillus  is  killed  by  a  temperature  of  158  degrees 
P.  for  ten  minutes;  it  dies  in  a  few  hours  in  direct  sunlight,  and  in 
^s^  to  seven  days  in  diffuse  daylight  In  an  ordinary  room  it  grad- 
ually weakens,  but  remains  virulent  for  at  least  ten  weeks.  Galtier 
found  that  the  bacillus  tuberculosis  was  preserved  indefinitely  in 
springs,  ponds  and  wells  at  all  ordinary  temperatures.  Hence  tne 
danger  of  common  drinking  troughs,  of  stTieams  that  have  run  past  in- 
fected herds,  or  the  places  where  their  manure  has  been  put,  and  of 
soil  that  has  received  the  manure  or  carcasses  of  the  diseased. 

'*It  would  seem  as  if  the  muscle  or  red  flesh  in  cattle  was  antag- 
onistic to  the  bacillus  tubenculosis.  Certain  it  is  that  tubercles  are 
rare  in  the  substance  of  the  muscle.  They  are,  however,  very  common 
in  the  lymphatic  glands  lying  between  the  muscles,  and  in  swine  they 
are  common  in  the  substance  even  of  the  red  flesh.  The  flesh  of  tuber- 
culous pigs  is,  therefore,  far  more  dangerous  than  is  that  of  consump- 
tive cattle.  Even  in  tuberculous  cattle,  however,  the  beef  is  not 
always  free  from  bacilli" — Dr,  James  Law,  Ithaca,  N.   V. 

6.  "The  total  number  of  animals  which  I  tested  up  to  August  17, 
1894,  was  816  head,  and  out  of  this  number  351  have  been  killed  and 
post  mortem  records  kept  of  same.  Out  of  the  351  killed,  there  were 
six  which  did  not  react,  but  were  killed  on  the  strength  of  a  difference 
of  opinion.  In  five  of  these  cases  there  wa«  pneumonia.  The  sixth 
one  had  a  very  marked  dullness  of  one  lung,  a  cough,  and  wa«  also 
emaciated.    We  found  a  piece  of  wire  had  penetrated  the  lung. 

"Out  of  the  345  cattle  which  reacted,  I  have  to  record  one  failure, 
that  of  Mr.  J.  Gilbert's.  The  only  thing  found  diseased  in  this  cow 
was  where  wire  and  nails  had  penetrated  the  paunch.  At  this  place 
there  was  a  hardened  bunch,  which  might  have  shown  the  tubercular 
bacilli  if  examined  with  the  microscope.  I  had  a  very  narrow  escape 
from  a  mistake  in  two  calves  of  John  D.  Wing's,  which  showed 
marked  reaction,  in  which  we  found  numerous  small  black  tumors 
all  through  the  mesenteries.  Professor  Law,  who  witnessed  these 
post  mortems,  took  these  smaU  tumors  and  inoculated  rabbits,  and  on 
the  15th  of  June,  1894,  at  a  meeting  of  the  tuberculosis  committee. 
Professor  Law  told  me  that  these  rabbits  proved  to  be  tuberculous. 

"As  to  the  disposition  of  slaughtered  animals,  my  plan  has  been 
wherever  it  was  possible,  to  cremate.  For  this  I  first  get  a  large 
quantity  of  brush,  and  on  this  pile  a  lot  of  cordwood.  I  then  make  a 
run  and  draw  the  carcasses  on  top  of  the  wood,  piling  them  up.  1 
then  saturate  the  carcasses  and  wood  with  kerosene  oil;  a  half  barrel 
of  kerosene  will  be  suflBcient  for  from  fifteen  to  twenty  head,  and 
will  do  the  work  w^ell. 

*^  stamping  out  the  disease  if  wt*  cannot  get  the  aid  of  the  govern- 
ment for  compensation,  and  the  losses  are  too  great  for  the  owners 
to  bear,  then  separate  the  well  cattle  from  the  diseased. 

'disinfection  is  just  as  necessary  as  the  destroying  of  the  cattle. 
For  this,  finst  sweep,  then  wash  with  boiling  water  and  soda,  allow 
to  dry,  then  use  bichloride  of  mercury  and  wash  thoroughly  with  it. 
Make  solution  1  to  500."— Z^r.  /.  Fatist,  Poughkeepsie ,  N.    Y. 
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7.  "Generalized  infection,  both  chronic  and  acute,  has  obtained 
considerable  attention,  owing  to  its  important  bearing  on  the  infec- 
tiousness of  meat  and  milk.  In  all  cases  of  generalized  disease,  the 
milk  should  be  regarded  as  dangerous.  The  ditlicultj,  from  the  prac- 
tical standpoint,  lies  in  the  recognition  of  the  generalized  infection 
during  life.  With  the  meat  the  question  is  simple  and  resolves  itself 
into  the  thorough  inspection  of  every  carcass  at  the  abattoir  by  a 
trained  inspector,  and  with  the  living  animal  there  are  only  a  few 
guides,  such  as  the  condition  of  the  udder  IjTnph,  or  enlargement  of 
some  of  the  superficial  glands. 

"The  regions  of  the  throat  and  of  the  small  intestines  are  more 
likely  to  absorb  tubercle  bacilli  early  in  life  than  later  on,  while  the 
lungs  seem  to  become  with  age  the  preferred  seat  of  the  disease. 
Demonstration  of  this  assumption  is  complicated  by  the  fact  that 
calves  are  more  exposed  to  food  infection  than  adult  animals,  because 
of  the  dangers  of  tubercle  bacilli  in  the  milk.  There  is  every  reason 
to  believe  that  most  of  the  tuberculosis  of  cattle  is  not  demonstrated 
at  or  before  birth,  but  is  contracted  by  contagion  later  on  in  life. 
Cattle  owners  should  pay  special  attention  to  the  condition  of  udders, 
disease  in  which  is  particularly  dangerous,  because  the  mUk  at  first 
appears  normal  for  some  weeks,  and  therefore  would  be  used  with 
impunity.  With  this  disease  the  only  danger  to  other  herds  lies  in 
direct  contact,  or  in  the  transfer  of  a  diseased  animal,  or  of  milk  from 
such  an  animal.  The  greatest  danger  exists  in  the  immediate  sur- 
roundings of  the  infected,  and  loses  itself  as  the  distance  increases.*' 
— Prof,    W'.  L,    Williams^  Bozeman^  Montana, 

8.  "That  the  disease  may  be  transmitted  in  the  opposite  dirsection, 
i.  e.,  from  animals  to  man,  has  also  been  shown  by  numerous  unfortu- 
nate accidents,  some  of  which  have  terminated  in  the  death  of  the 
luckless  subjects.  Two  years  ago  I  became  accidentally  inoculated 
in  the  hand  while  making  an  autopsy  on  a  tuberculous  cow.  As  the 
disease  was  recognized  in  its  early  stages,  it  was  cured  by  a  simple  op- 
eration. In  Germany,  even  the  flesh  of  tuberculous  cattle  is  destroyed, 
or  is  thoroughly  cooked  before  it  is  allowed  to  go  on  the  market  Tu- 
berculous milk  is  recognized  as  being  far  more  dangerous  to  health, 
because  it  is  consumed  in  the  raw  state  and  is  fed  so  extensively  to 
infants  and  invalids. 

'Tathologists  inform  us  that  tuberculosis  of  the  intestines  is  not 
rare  in  children  when  the  breathing  organs  are  healthy.  This  leads 
inevitably  to  the  conclusion  that  the  disease  was  contracted  by  eating 
infected  food — and  what  food  other  than  milk?  Then,  cases  might 
be  cited  in  quantity  to  show  that  i)eople  with  good  family  history  have 
died  of  intestinal  or  other  forms  of  tuberculosis,  where  practically 
every  form  of  infection  except  contaminated  food  has  been  excluded.** 
— Dr,  Leonard  Pearson,  University  of  Pennsylvania, 

9.  "You  know  that  dairymen  found  out  that  they  get  more  milk 
by  keeping  their  cows  in-doora  Experimental  stations  have  been 
teaching  this,  and  this  point  has  been  overdone.  Nothing  reduces 
more  the  vitality  of  the  animal  and  the  inherent  resistance  to  dis- 
eases than  lack  of  exerscise.  This  is  one  of  the  reasons  we  find  so 
many  fat  cows  tuberculous. 

"To  these  deductions  I  most  heartily  subscribe,  and  have  especially 
noted  for  a  long  time  the  pernicious  teachings  of  some  of  our  experi- 
mental stations,  founded  by  our  government  for  the  purpose,  among 
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other  tilings,  of  fostering  onr  live  fftock  and  dairy  interests,  -which 
bj  this  pernicious  teaching  they  are  constantly  tending  to  destroy 
by  destroying  the  vigor  of  our  cattle.  They  teach  that  a  cow  yielding 
twenty  or  thirty  pounds  of  butter  fat  per  week  is  exercised  abund- 
antly by  secreting  milk.  These  stations  are  founded  for  scientific 
experimentation,  but  there  is  no  science  in  such  teaching. 

**I  admit  that  in  a  short  space  of  time  more  milk  and  butter  fat  can 
be  taken  from  a  cow  with  a  given  amount  of  food,  but  the  process  is 
contrary  to  all  physiological  and  hygienic  laws,  and  constitutes  an 
enormous  drain  upon  invaluabl'^  reserve  forces  which  we  can  never 
replace.'* — Dr.  Schwanzaph^  Chicago^  III, 

10.  "Of  our  domestic  animals,  cattle  are  the  most  susceptible  to  it, 
having  it  in  all  forma  Horses  are  not  often  found  with  it  in  the 
lungs,  but,  if  at  all,  it  is  in  the  glands,  adjacent  to  the  intestinal  tract 
Pigs  are  sometimes  affected  with  it;  sheep,  dogs  and  cats  are  rarely 
affected,  while  rabbits  and  guinea  pigs  are  especially  susceptible, 
making  them  good  subjects  for  exi)erimental  work.  In  fowls  ihe  tu- 
bercles are  frequently  found  in  masses  upon  the  liver  and  intestines, 
sometimes  of  a  homy  nature. 

"There  are  a  number  of  diseases  now  known  to  be  tubenculous 
whieh  were  formerly  not  supposed  to  be  connected  with  it,  such  as 
the  disease  called  lupus,  chronic  suppurations  or  abcesses,  chronic  in- 
flammation of  the  joints,  white  swellings,  hip  disease,  enlargement 
or  that  affecting  the  lungs,  also  the  intestinal  tmct 

'Inhalation  is  the  most  frequent  means  of  infection.  The  virus  is 
given  off  from  the  animal  in  fluids  or  solids.  While  moist  it  cannot 
rise  in  the  air,  but  dried  and  as  dust  it  is  easily  carried  by  the  air. 
The  inhalation  of  the  dust  produces  an  inflammation  or  bronchiolis, 
and  the  tubericle  bacilli  accompanying  the  dust  find  in  the  inflamed 
tissue  a  good  medium  in  which  to  grow.  Out  of  thirty-eight  inocula- 
tions of  animals  with  dust  of  hospital  tuberculous  wards,  only  four 
failed.  Out  of  sixty- two  inoculated  with  dust  from  phthisical  pa- 
tients' rooms,  only  six  failed.'' — Dr,  H.  M,  Briggs,  New  York, 

IL  *Trof.  Eussell  says:  'An  outbreak  of  a  few  cases  of  small-pox 
suflBces  to  produce  alanm  in  every  neighborhood,  but  when  one  in 
seven  human  beings  that  die  falls  a  \ictim  to  consumption,  the  great 
mass  of  people  observe  with  helpless  apathy  the  condition  of  affairs 
and  take  no  heroic  measures  to  lessen  its  prevalence.  ♦  ♦  ♦  The  man- 
ner in  which  the  disease  is  contracted  by  man  is  mainly  by  infection 
of  the  air  passages  and  infection  by  the  intestines.  Dr.  Shakespeare 
asserts  that  the  mortality  among  infants  and  young  children  from  tu- 
berculosis, especially  in  large  cities,  is  far  greater  than  has  been  be- 
lieved, amounting  in  some  instances  to  twenty  per  cent  of  all  deaths. 
It  is  significant  also,  he  says,  to  note  that  the  diseoi^  appears  very 
frequently  in  the  digestive  tract  or  adjoining  organs.  The  danger 
arising  from  the  consumption  of  tuberculous  meat  is,  however,  very 
much  less  than  that  from  milk,  meat  being  generally  subjected  to  a 
degree  of  heat  sufficient  to  kill  the  germ,  while  milk  is  mone  often 
used  in  the  raw  state.  This  being  the  case,  the  opportunity  for  the 
transmission  of  the  disease  by  milk,  especially  to  children,  is  much 
greater  than  by  meat  So  that,  while  tuberculous  cattle  may  not 
always  transmit  contagion  in  their  milk,  the  possibility  of  such  a  result 
must  always  be  considerei'.    The  chance  of  accidental  contamina- 
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tion  of  food  and  drink  is  very  slight  compared  with,  the  iiossibility 
of  contracting  the  disease  bj  the  use  of  diseased  food  or  drink.' '' —  C 
Rhy/edd  Foulke,   West  Chester,  Pa. 

12.  "We  draw  radical  conclusions  on  insuflficient  data.  Possessed 
with  a  new  idea,  society  makes  it  the  consuming  theme  until  it  is 
worn  out  or^  tossed  aside  as  a  child  does  its  plaything,  or  untU  a  new 
notion  usurps  the  field  occupied  by  the  dcfparting  guest  It  certainly 
is  not  shown  that  tuberculosis — a  contagious  disease,  has  its  origin 
for  a  single  individual  in  the  silo,  or  that  the  silo  is  the  inducing 
cause.  It  is  not  even  shown  that  tuberculosis  is  on  the  increase  in 
the  bovine  family.  The  presumption  is  that  there  is  less  of  it,  as 
consumption  is  on  the  decrease  in  the  human  family,  while  it  is  prob- 
able that  milk  is  consumed  in  larger  quantities  than  ever  before. 
The  matter  of  tuberculosis  is  practically  a  new  discovery,  and  the 
fact  that  the  human  family  may  take  it  from  cows  is  a  just  cause  of 
alarm  and  of  agitation.  It  is  a  cause  of  regret  that  some  of  our.  stock 
papers  try  to  throw  discredit  upon  the  matter,  especially  those  that 
are  patronized  by  the  breeders  of  pure  bned  stock.  It  is  useless  and 
hardly  honest  to  try  to  disguise  the  fact  that  cattle  that  are  confined 
in  the  barns,  made  warm  and  therefore  tight,  excluding  the  air  in 
suflBcient  quantity,  ane  in  conditions  most  favorable  for  the  spread 
from  animal  to  animal  of  this  dread  disease.  What  we  should  do  is 
to  find  the  facts,  and  then  we  can,  in  the  interest  of  good  animals  and 
their  owners,  too,  create  conditions  that  are  favorable  to  them.  De- 
ceiving ourselves  is  not  the  best  pi^par?tion  for  inauguration  of  the 
right  remedial  methods." — Prof.  /.  W,  Sanborn,  Utah  Experiment 
Station, 

13.  "There  is  not  a  single  American  or  European  city  of  which  we 
possess  reliable  statistics,  in  which  there  has  not  been  a  gradual  di- 
minution of  this  disease.  This  is  not  only  so  since  the  discovery  of 
the  tubercle  bacUlus  in  1882,  since  which  greater  care  has  been  exer- 
cised through  fear  of  this  disease,  but  it  obtains  as  far,  back  as  the 
records  go,  which  in  the  case  of  New  York  City,  extends  back  to  1820. 
Indeed,  the  health  records  of  Philadelphia  show  that  the  average 
death  rate  from  consumption  during  the  nine  years  immediately  pre- 
ceding this  discovery  of  the  tubercle  bacillus,  was  a  fraction  less  than 
it  was  in  the  nine  years  immediately  succeeding  this  discovery. 

^^Furthermore,  statisitios  also  prove  that  the  death  rate  from  this 
disease  is  not  any  less  in  the  German  cities  of  Berlin,  Hanover  and 
others,  where  a  rigid  meat  inspection  has  been  enforced  for  years  by 
the  government,  than  it  is  in  Boston,  New  York,  Brooklyn,  Philadel- 
phia, Albany  and  Baltimore,  and  other  American  cities,  where  such 
measures  have  received  very  little  attention  so  far. 

"It  is  entirely  foreign  to  my  purpose  to  advocate  the  sale  of  dis- 
eased meat  and  milk  in  any  form,  but  in  a  scientific  discussion,  I  in- 
sist that  we  ought  to  call  things  by  their  right  names,  and  so  avoid 
the  danger  of  alarming  and  inflaming  the  minds  of  the  people  on  the 
score  of  insufficient  premises. 

'TL«et  us  get  our  food  supply  as  free  from  contamination  a»  possible, 
but  let  us  not  conclude,  contrary  to  facts,  that  consumption  does  not 
decrease  because  we  are  all  eatinir  and  drinking  tubercles  in  our  meat 
and  milk." — Silas  Setts,  Philadelphia,  Pa. 

14.  ^^Tuberculin  is  simply  the  soluble  poisons  produced  by  the 
growth  of  the  tuberculin)  bacillus  in  suitable  mediums,  whether  in 
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animal  body  or  in  flaskB,  then  sterilized  by  such  heat  as  will  dei^troy 
all  vitality  within  it  in  the  liquid.  It  is  filtered  through  a  Pasteur 
filter,  which  nothing  solid  will  go  through,  nothing  but  chemical 
poisons,  so  that  even  the  dead  bacilli  are  filtered  out.  Then  it  is  con- 
centrated to  about  half  its  bulk,  and  in  that  condition  it  is  used. 
This  is  what  is  present  in  the  system  in  tuberculosis,  produced  by  the 
growth  of  the  tubercle  in  a  body.  This  poison,  circulating  in  the  ani- 
mal fiuids,  brings  about  the  general  action  of  feven  In  mild  or  occult 
cases  of  vuberculosis,  the  production  of  this  is  comparatively  limited, 
and  the  system  accommodates  itself  to  the  amount  that  is  continually 
produced  by  the  tubercles;  but  if  we  add  a  little  more,  it  gives  a  jog 
to  the  process  by  adding  the  poison  that  is  the  primary  cause  of  the 
disorder.  The  result  is  an  increase  of  the  growth  of  the  tubercle  and 
a  febrile  reaction.  It  is  upon  that  we  trust  to  make  out  those  cases 
of  hidden  tuberculosis  which  wo  cannot  make  out  by  ordinary  exami- 
nation, and  it  is  very,  very  reliable.  In  hundreds  of  cases  where  I 
have  applied  it,  I  cannot  recollect  a  case  in  which  I  have  been  misled — 
that  is,  using  judgment  to  see  that  there  was  no  other  contending 
cause  for  a  rise  of  temperature  at  that  time.  It  is  simply  adding  a 
little  to  the  poison  which  the  growth  of  the  bacillus  produces  in  the 
system.  If  the  system  has  become  accustomed  to  the  poison,  so  that 
it  no  longer  reacts,  then  the  reaction  is  still  brought  about  by  adding 
a  litOe  to  this  poison.  In  a  healthy  system  the  small  dose  we  use 
produces  no  reaction;  in  a  diseased  system,  the  active  process  of 
tuberculosis  or  the  growth  of  the  tubercle  is  accelerated,  and  with 
that  is  developed  this  increase  of  fever  for  a  period  usually  extending 
from  the  8th  or  10th  to  the  15th  or  24th  hoiin  thereafter."— Z)r.  James 
Law^  Cornell  University, 

15.  *^T%iere  are  three  methods  of  infection : 

By  inhalation  (breathing  the  germs  into  the  lungs). 

By  ingestion  (swallowing  the  germs). 

By  inoculation  (the  entrance  of  the  germ  by  some  channel  other, 
than  the  lungs  or  stomach,  as,  for  instance,  through  a  cut  or  wound). 

There  are  three  general  sources  of  infection  : 

The  dust  of  the  dried  sputa  of  consumptives  or  other,  tuberculous 
matter,  either  inhaled  or  swallowed. 

Contact  with  the  tuberculous  material  of  those  suffering  from  the 
disease,  thus  becoming  infcHi^ted  either  by  inhalation,  ingestion  or  in- 
oculation. (For  example,  in  kissing  a  tuberculous  person,  there 
might  be  danger  of  either  ingestion  or  of  inoculation  with  the  tuber- 
culous sputa). 

The  meat  and  milk  of  tuberculous  animals. 

Among  the  conditions  favoring  the  development  of  tuberculosis,  if 
the  tubercle  bacillus  is  present,  are: 

Hereditary  predisposition. 

Unhealthy  surroundings ;  poor  ven tila  tion ;  uncleanly,  dark,  damp,hot 
and  cold  stabling;  soiling  system;  lack  of  exercise;  climatic  influences. 

Faulty  feeding;  under  feeding;  over  feeding;  feeding  on  unwhole- 
some or  indigestible  materials;  overproduction. 

Faulty  breeding;  in  and  inbreeding;  early,  late  and  frequent 
breeding;  intensive  breeding;  lack  of  constitution. 

Ill  health.    Temporary  predisposition. 

Physical  conformation," — Dr,  F,  A,  Rich,  Vermont  Experiment 
Station. 
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16.  'T[n  the  first  case,  the  bacilli  gain  accetw  to  the  delicate  air  cells 
of  the  lungs  by  the  ordinary  processes  of  breathing.  The  virus  of  the 
disease  in  a  dried  condition  retains  its  vitality  for  months,  so  that  germ 
laden  air  taken  into  the  lungs  finds  in  this  susceptible  organ  favorable 
conditions  of  development  The  earlier  stages  often  pass  unnoticed, 
and  soon  the  victim  is  firmly  in  the  grasp  of  the  disease  and  beyond 
human  aid.  To  this  source  of  contagion  is  to  be  ascribed  the  greatest 
importance,  for  by  far  the  greater  number  of  cases  contract  the  dis- 
ease from  this  source.  So  long  as  the  sputa  of  consumptive  x>atients 
is  voided  indiscriminately  and  allowed  to  dry  and  mix  with  the  dust, 
just  so  long  will  consumption  ravage  the  human  race. 

Now  as  to  the  second  method  of  infection,  by  the  way  of  the  di- 
gestive tract  Fortunately,  indeed,  for  humanity,  the  intestines  are  leas 
susceptible  to  this  disease  than  the  lungs.  In  adults  a  primary  infec- 
tion of  the  intestine  is  rare.  It  may  happen,  however,  as  a  second- 
ary infection  where  quantities  of  bacilli  that  are  coughed  up  from  the 
lungs  ane  swallowed  and  in  the  already  enfeebled  condition  of  the 
body,  (he  intestines  prove  unable  to  cope  with  the  disease  germ.  In 
the  case  of  children,  the  intestinal  tract  is  much  more  susceptible  to 
the  disease,  so  that  the  danger  of  infection  is  very  much  greater  than 
in  the  case  of  adults.  Dr.  Shakespeare  asserts  that  the  mortality 
from  tuberculosis  among  infants  and  young  children,  esi)ecially  in 
large  cities,  is  far  greater  than  has  been  believed,  amounting  in.  some 
instances,  to  twenty  per  cent,  of  all  deaths.  It  is  significant  also,  he 
says,  to  note  that  the  disease  appears  very  frequently  in  the  diges- 
tive tract  or  adjoining  organs.  Woodhead  found  that  in  127  cases  of 
tuberculosis  among  children,  fonty-three  showed  an  ulcerated  con- 
dition of  the  intestines,  while  100  cases,  or  70  per  cent  showed  tuber 
cular  degenerations  of  the  glands  of  the  intestine  and  adjoining 
organs." — Dr.  //,  L,  Rtissell,   Wisconsin  Experiment  Station, 

17.  ^Trom  what  we  know  by  analogy  of  germ  investigations  in  gen- 
eral, we  might  expect  that  the  vaitieties  of  tubercle  and  of  consump- 
tion are  due  entirely  to  individual  peculiarities  of  the  i)erson  reacting 
on  one  si)ecies  of  germ.  Thus,  the  germ  of  quick  consumption,  when 
transplanted  into  another  person,  need  not  produce  this  variety  of 
disease,  and  similarly,  the  germ  of  chronic  tubercle,  in  all  likelihood, 
does  not  change  its  nature  when  transplanted  into  a  person  who,  as  a 
result,  suffers  from  quick  consumption.  It  is  rational  to  believe  that 
when  a  i)erson  who  has  suffered  for  years  from  the  "slow"  variety  sud- 
denly develops  the  "quick"  variety,  that  his  constitution  has  finally 
given  up  the  struggle.  We  all  give  up  the  struggle  of  life  sooner  or  later, 
and  these  germs  are  only  a  specific  form  of  the  varied  forces  that 
cause  death  universally.  The  burden  of  proof  lies  with  those  who 
assert  that  there  are  various  distinct  species  of  consumption  germs. 
Some  tubercles,  which  are  produced  apparently  without  the  agency  of 
germs,  may  be  due  either  to  ultra-microscopic  spores,  or  the  germs 
m<iy  have  disintegrated,  possibly  forming  spores,  which  we  know  are 
difficult,  if  not  practically  impossible,  to  demonstrate  in  certain  cases. 

The  germ  of  tuberculosis  in  animals  differs  slightly  as  to  size 
from  that  thrown  up  in  the  sputum  of  consumptives,  yet  the 
characteristic  forms  of  tuberculosis  have  repeatedly  been  produced 
in  animals  inoculated  with  tuberculous  germs  taken  from  man,  and 
from  other  species  of  animals  at  will.  Science  has,  indeed,  shown 
that  other  germs,  as  in  actinomycosis,  for  example,  do  produce  folrms 
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of  tubencle  that  have  been  mistaken  for  tuberculosis,  but  the  same 
science  that  demonstrates  this  specific  difference  is  competent  by 
means  of  similar  methods,  to  pronounce  upon  the  question  of  the  unity 
of  the  disease,  tuberculosis.  While  we  admit  that  the  question  is  not 
finally  closed,  we  must  act  on  the  evidence  already  in,  and  that  evi- 
dence is  in  favor  of  such  unity." — Dr,  Julius  Nelson^  New  Jersey  Ex- 
periment Statuni. 

18.  '^y  plan  in  investigating  has  been  to  have  the  cattle  placed  in 
the  stable  at  5  p.  m.,  initial  temperature  about  7  p.  m.,  and  inject 
tuberculin  at  10  p.  m.,  and  then  start  to  take  the  temperature  at  6  a, 
m.,  8  a.  m.,  10  a.  m.,  13  .  and  4  p.  m.,  and  longer  under  circumstances. 
The  animals  to  be  tested  are  to  receive  no  food  or  water  from  5  p.  m., 
until  5  p.  m.,  the  next  day. 

"One  fact  in  taking  the  temperature — ^make  all  the  cattle  stand, 
as  all  cattle  defecate  shortly  after  rising.  This  will  probably  save'you 
many  thermometers. 

"The  preparation  of  tuberculin  is  accomplished  in  the  following 
way  by  me: 

'Eighteen  and  a  half  drachms  of  one  per  cent  solution  of  carbolic 
acid  (using  distilled  water)  and  one  bottle  of  Koch's  tuberculine, 
which  makes  20  drachms  of  solution.  Inject  from  20  to  60  drops,  ac- 
cording to  age  and  size  of  the  animal.  Injection  to  be  made  in  centre 
of  the  shoulder.  In  cows  you  suspect  of  chronic  or  tubercular  mammae 
be  sure  and  use  the  full  dose  as  they  are  hard  cases  to  get -reaction. 

"The  question  has  arisen  in  regard  to  what  rise  we  shall  consider  a 
cow  tuberculous.  In  the  year  1893,  we,  as  inspectors  of  New  York 
State,  were  instructed  not  to  kiU  any  cattle  unless  we  had  a  rise  of 
2J  per  cent  or  upwards,  but  I  am  frank  to  say  that  many  cases  of 
tuberculosis  was  left  behind,  which  I  have  since  been  called  to  kill, 
and  hold  post-mortem,  and  found  them  tuberculous.  I  found  where 
there  has  been  a  steady  rise  of  one  i)er  cent,  or  upwards,  these  cattle 
are  very  suspicious,  and  generally  are  tuberculous.  I  should  strongly 
advise  to  isolate  them  for  a  second  investigation."  —  Dr,  J.  Faust, 
Paughkeepsie ,  N.   V, 

19.  "Tuberculosis  occurs  in  cattle  wherever  they  are  kept  in  domes- 
tication, but  seems  to  be  most  prevalent  where  consumption  is  most 
conmion  in  the  human  family.  It  is  almost  unknown  in  Iceland,  and 
lis  very  rare  in  Polar  countries  generally,  but  increases  as  we  approach 
warm  climatea  It  appears  to  be  very  common  in  Italy  and  Algeria; 
and,  acording  to  Fleming,  it  is  becoming  more  common  in  England. 
I  am  not  able  to  give  any  estimate  of  the  prevalence  of  this  disease 
among  the  herds  of  Massachusetts,  but  my  attention  has  been  called 
to  it  so  frequently  during  the  past  two  years,  that  I  am  inclined  to 
believe  that  the  disease  is  more  common  than  is  generally  supposed. 
On  two  occasions  I  visited  one  of  our  large  city  meat  markets,  and 
examined  the  lungs  still  attached  to  the  livers  offered  for  sale,  and 
the  superficial  examination  which  I  was  able  to  make,  led  me  to  con- 
clude that  nearly  half  of  them  showed  traces  of  the  disease. 

It  seems  from  all  we  can  learn,  that  a  cold  climate  is  less  favorable 
to  the  development  and  propagation  of  tuberculosis  than  a  warm 
or  tropical  one.  Veith  states  that  the  disease  does  not  occur  in 
animals  living  in  a  wild  condition,  nor  even  in  those  which  are  in  a 
semi-savage  state.  Spinola  confirms  this  statement,  and  adds  that 
the  affection  is  unknown  in  the  Russian  8tepi)es,  and  is  rare  in  ele- 
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va/ted  regions.  According  to  Zippelius,  tuberculosis  is  most  frequently 
deyeloped  in  deep  and  narrow  valleys,  or  in  densely  populated  local- 
ities. The  disease  causes  the  greatest  revages  in  damp  and  dark 
dwellings  with  imperfect  ventilation  and  drainage." — Dr,  C.  H,  Fer- 
nald.  Hatch  Experiment  Station, 

20.  "The  action  of  tuberculin  upon  the  tubercle  bacillus  is  that  of  an 
excitant  It  arouses  the  germs  to  increased  activity,  hastens  the 
progress  of  the  disease,  tends  to  scatter  the  infection  throughout  the 
body  and  throws  the  animal  into  a  feverish  condition,  as  shown  by  a 
rise  of  bodily  temperature  of  from  2  degrees  to  8  degrees  F.  The  tuber- 
cular tissue  degenerates  rapidly  through  the  usual  stages,  the  germs 
rapidly  increase  in  number,  a  new  extension  of  the  disease  in  the  form 
of  acute  miliary  tuberculosis  usually  occurs  and  death  by  so-called 
"quick  consumption"  ensues.  This  action  is  what  brought  Koch's 
lymph  into  disfavor  as  a  cure,  except  in  cases  of  lupus  (tuberculosis  of 
the  skin)  and  other  localized  forms  of  the  disease  where  the  diseased 
tissue  is  sloughed  off.  But  the  very  features  which  prohibit  its  use 
as  a  cure,  are  those  which  give  it  its  value  as  a  diagnostic  agent 
means  of  determining  a  disease  by  distinctive  marks,  symptoms  or 
characteristics)  in  cattle.  The  tuberculous  animal  because  of  the 
very  presence  and  action  of  the  tubercle  bacilli  in  its  system,  be- 
comes more  or  less  charged  with  tuberculin.  The  system  is  injured 
to  this,  however,  but  it  is  supposed  that  its  balance  is  upset  by  the  in- 
jection of  more  tuberculin,  the  germs  are  excited  to  greater,  activity 
and  fever  ensues." — Dr,  J,  L,  Hills,   Vermont  Experiment  Station, 

21.  "Just  how  this  peculiar  condition  of  body  is  produced,  we  do  not 
always  know,  but  it  seems  that  when  an  animal  is  constantly  subjected 
to  a  system  of  treatment  that  demands  a  considerable  amount  of  vital 
for^ie  for  its  accomplishment,  she  is  by  that  act  especially  open  to  an 
attack  of  this  contagion.  Such  treatment  will  include,  among  its 
most  common  operations,  the  frequent  bearing  of  young,  and  the 
strong  feeding  which  is  undertaken  to  produce  a  large  and  long-con- 
tinued flow  of  milk.  This  system  is  so  largely  followed  by  dairymen 
that  the  great  wonder  is  that  the  disorder  does  not  prevail  to  a  greater 
ffxtent  among  cattle  of  this  class  than  it  does  in  certain  localities. 

Another  cause  that  will,  after  a  while,  create  a  decided  condition 
of  receptivity,  is  due  to  badly  managed  in-and-in  breeding,  as  a  result 
of  whidi  some  one  noted  and  valuable  trait,  as  an  immense  amount  of 
beef  or  a  tremendious  flow  of  milk,  is  reproduced  in  the  offspring,  at 
the  expense  of  the  soundness  of  other  organs  of  the  body,  with  a  sure- 
ness  that  is  only  equalled  by  the  certainty  with  which  the  disease 
shows  itself  in  individual  after  individual  of  the  race. 

Another  cause,  and  the  greatest  one  of  all,  is  the  breeding  from 
animals  which  are  themselves  victims  of  tuberculosis.  This,  in  itself, 
is  not  apt  to  produce  the  disorder;  but  it  does  produce  an  animal 
that  has  external  strong  "predisposition"  to  enter  upon  a  state  of  re- 
ceptivity; that  is,  to  g4t  in  the  peculiar  condition  that  makes  its  body 
an  exceedingly  well-prepared  and  fertile  soil  for  the  implantation  and 
growth  of  the  seed  (contagion),  of  tuberculosis.  The  fact  that  such 
animals  are  more  open  than  any  othei^s  to  an  attack  of  this  contagion, 
is  a  further  indication  that  there  is  something  beyond  a  mere  i)oor  or 
"run  out"  condition  necessary  in  Its  production;  and  that  this  "some- 
thing" is  reproduced  in  breeding  with  as  much  certainty  as  are  other 
more  easily  recognized  and  more  valuable  family  peculiarities."  — 
Dr,   Charles  Lyman ^  Boston^  Afas^^ 
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22.  'Tliefie  glands  include  the  under  and  lymphatic  glands,  the 
glands  ait  the  baee  of  the  ear  and  under  the  jaws,  above  tie  stifle, 
front  of  the  rfioulders,  and  others  which  are  located  internally  may 
become  the  seat  of  the  disease,  and  when  so,  they  usually  swell  more 
or  less,  and  if  located  around  the  throat,  will  cause  a  wheezing 
sound.  The  udder,  if  only  one  quarter  is  affected,  becomes  hard  and 
swollen  in  some  cases;  if  the  whole  of  it  should  be  affected,  the 
swelling  would  extend.  The  disease,  however,  may  exist  in  any  of 
the  glands  without  producing  swelling,  so  that  it  is  not  safe  to  say 
that  the  udder  is  not  affected  if  it  is  not  swollen.  The  affection  of  the 
glands  above  described  is  hard  to  diagnose  in  most  of  the  cases,  and  if 
there  is  a  suspicion  of  tuberculosis  in  the  herd,  one  should  not  wait 
for  the  development  of  any  of  the  symptoms  given,  but  should  have  a 
thorough  examination  made  in  the  manner  which  will  be  described 

In  young  animals  living  on  milk  from  tuberculous  cows,  the  in- 
testines, liver  and  spleen  often  become  attacked,  giving  rise  to  indi- 
gestion, diarriioea,  and  bloating;  and  if  the  animal  should  live  long 
enough,  other  oi^ans  may  become  affected.  In  older  cattle  when  the 
disease  attacks  theee  organs,  the  same  symptoms  are  noticed,  but  do 
not  usually  cause  so  rapid  emaciation.  One  case  that  I  can  call  to 
mind  that  died  from  tubertculosis  of  the  intestines,  was,  in  f^ct,  in  fair 
condition,  to  all  apx)earances  being  fit  for  beef  at  amy  time.  Death 
was  the  result  of  a  rupture  of  the  intestines,  and  on.  post-mortem 
showed  nearly  the  whole  length  of  the  intestinal  tract  to  be  the  seat  of 
the  disease,  there  being  two  tumors  weighing  respectivdy  five  and  seven 
pounds  each,  attached  to  the  small  intestines.  From  their  appearance 
we  should  judge  that  the  animal  suffered  at  least  six  months  to  a  year 
before  succumbing  to  the  disease.  A  physical  examination  three 
weeks  previous  to  death  did  not  offer  sufficient  symptoms  to  diagnose 
the  disease.'' — Dr,   T,  D,  Htnebaughy  Dakota  Experiment  Station. 

23.  '^oard  up  the  partitions  of  the  stalls  at  the  front  so  that  no  two 
cows  can  feed  from  the  same  manger  nor  lick  each  other. 

Keep  each  animal  strictly  by  its  own  stall  and  manger. 

When  any  animal  is  suspected,  don^t  let  it  use  a  drinking  trough 
or  bucket  in  common  with  other  animals. 

Avoid  old  milk  cows  and  unthrifty  ones,  or  keep  them  secluded  from 
the  rest  of  the  herd. 

The  following  conformation  usually  indicates  a  weakness  of  con- 
stitution and  a  susceptibility  to  tuberculosis:  Head  narr  w  between 
the  horns,  sunken  eyes,  depth  of  cavity  (temporal)  back  of  the  eyes, 
thin  narrow  ewe  neck,  chest  small,  lacking  in  both  breadth  and  depth, 
hollow  flank  and  tendency  to  pot  belly,  a  general  lack  of  muscle  so 
that  the  limbs  seem  loosely  attached  to  the  body;  in  breeds  that 
show  a  variety  of  colors,  animals  of  the  lighter  shades  of  brown  and 
yellow.  If,  however,  such  animals  are  of  high  value  for  the  dairy,  and 
can  be  kept  free  from  infection,  they  need  not  be  rejected.  The  finest 
confarmalions  of  Shorthorns,  Devons,  Holsteins,  back  or  red  polled, 
fumiA  no  protection  in  the  presence  of  the  germ. 

Don't  purchase  from  a  herd  in  which  tuberculosis  has  appeared, 
or  in  which  <«ttle  have  died  or  been  killed  within  a  year  or  two. 
Besort  flnrt;  to  the  tuberculin  test 

Don't  take  a  cow  with  a  husky  or  rattling  cough,  wheezing,  hurried 
hrpathing.  il1f»ohiin2r<»  fmrn  th^  uowp,  foptld  hrrnth.  hnrd  bnnrliofi  nn^ier. 
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the  skin,  diseased  udder,  swollen  bones  or  joints,  unthriftiness,  or  a 
tendency  to  scour  or  bloat 

Don't  purcliase  from  city,  suburban  or  swiU  stables. 

Don't  add  newly  purebased  cattle  to  your  herd  until  you  have  tested 
them  with  tuberculin,  especially  if  they  have  been  the  product  of  in- 
breeding. 

Don't  admit  strange  cattle  to  house,  field  or  yard  with  your  own. 
Keep  them  apart  until  tested  with  tuberculin. 

In  case  of  disease  or  unthriftiness  in  your  herd,  put  your  animals 
apart  and  have  it  examined  by  a  skillful  veterinarian. 

If  after  this  there  remains  any  doubt  as  to  the  real  nature  of  the 
disease,  have  the  animal  tested  with  the  tuberculin,  in  the  hands  of  a 
practitioner  thoroughly  acquainted  with  cattle  and  their  diseases. 
If  the  result  is  not  yet  quite  clear,  keep  the  animal  by  itself  and  re- 
peat the  test  in  four  weeks. 

In  case  one  amimal  in  a  herd  shows  tuberculosis,  test  the  whole 
herd  with  tuberculin. 

Test  in  the  same  manner  all  animals  on  the  farm  (swine,  goats, 
sheep,  horses,  rabbits,  cats,  dogs,  fowls)  that  dwell  with  the  cattle. 

Kill  all  tuberculous  animals  and  boil,  bum,  dissolve  in  acid,  or,  bury 
deeply  in  a  place  to  which  no  animals  have  access. 

Disinfect  premises  thoroughly,  also  products  of  the  diseased  animals 
and  all  articles  used  by  them. 

Let  no  consumptive  person  attend  om  cattle  on  other  live  stock,  nor 
prepare  their  food. 

Vermin  (rats,  mice,  sparrows)  in  a  building  whei'e  tuberculous  ani- 
mals have  been,  should  be  exterminated." — Dr.  James  Law^  Cornell 
University, 

24.  "Primarty  infection  through  the  air  is  more  frequent  than  any 
other  mode  of  infection;  early  stages  may  consist  of  glandular  affec- 
tions only;  extent  and  rapidity  of  the  disease  depends,  at  least  in  part, 
upon  the  number  of  tubercle  bacilli  inhaled,  either  within  short  or 
long  periods  of  time;  tuber<julosis  of  the  lungs  is  not  nfH^essarily  as 
sociated  with  any  other  recognizable  lung  disease  as  a  preexisting 
favoring  condition. 

"Tuberculosis  of  the  liver  is  probably  in  most  cases  a  result  of  food 
infection.  Tuberculosis  of  the  serous  membrane  seems  to  cause  the 
least  damage  to  the  animals  affected,  taking  place  principally  by  es- 
cape of  bacilli  from  some  forms  of  the  disease  situated  under  one  of 
the  serous  coverings,  as  lungs,  liver,  intestines  and  associated  lymph 
glands.  It  does  not  api)ear  probable  that  organs  are  invaded  to  any 
extent  by  tuberculosis  starting  on  their  serous  covering.  The  tuber- 
cle bacilli  appear  to  be  usually  carried  in  lymph  channels  with  the 
current,  but  a  ca«e  of  evident  retrograde  movement  of  the  bacilli  has 
been  noticed. 

'^The  virus  of  the  bacilli  does  not  vegetate  in  the  blood,  its  presence 
there  being  accidental.  In  the  more  advanced  stages  of  the  disease 
infection  of  the  blood  may  occur,  repeatedly.  Generalized  infection 
may  be  recognized  by  the  discovery  of  foci  of  disease  in  organs  not  as- 
cessible  to  the  virus  in  any  other  way  than  through  the  circulation, 
or  in  the  lymph  glands  of  such  organs.  Tuberculosis  of  the  subcu- 
taneous lymph  glands  and  of  those  situated  in  the  muscular  tisi^n  » 
of  the  trunk  and  limbs  is  universally  accepted  as  indicative  of  ilie 
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generalized  disease.  Such,  glands  may  be  infected  from  without,  but 
infection  through  wounds  of  the  skin  is  quite  rare." — Dr,  Theobald 
Smithy  United  States  Depaftment  of  Agriculture. 

35.  "The  tuberculin  prepared  by  the  U.  S.  Department  of  Agricul- 
ture, under;  the  direction  of  the  Bureau  of  Animal  Industry,  <x)me9  in 
a  much  diluted  condition  and  is  ready  for  immediate  use.  For  an  in- 
jiecting  instrument,  a  veterinarian's  hypodermic  syringe  will  suffice, 
but  it  and  the  needless  employed  should  be  carefully  disinfected  by 
soaking  in  a  strong  carbolic  solution  (5  per  cent)  fon  at  least  several 
holirs.  The  point  of  injection  may  be  varied  somewhat  We  have 
Usually  cho^n  a  spot  immediately  in  advance  of  the  shoulder  as  here 
the  skin  is  thinner  than  immediately  over  the  shoulder.  After  the 
liair  has  been  clipped  off  at  the  point  selected,  the  spot  is  well  oatu- 
mted  and  rubbed  with  a  five  per  cent,  carbolic  solution  (creolim  is  often 
recommended),  and  the  inoculation  made  with  the  sterile  syringe.  A 
light  pressure  on  tlie  sp6t  after  injection  distributes  the  fluid.  The 
needle  is  immersed  in  a  disinfectant  after  each  using.  We  have 
never  experienced  any  local  swelling  at  the  point  of  inoculation  when 
such  a  method  of  pnocedupe  was  carried  out 

The  best  time  for  making  inoculations  is  either  in  the  early  morning 
or  late  afternoon.  For  convenience  the  early  morning  is  perhaps 
preferable,  as  the  reaction  usually  begins  to  indicate  itself  in  six  or 
eight  hours,  and  if  a  tuberculous  reaction  is  found,  it  will  be  manifest 
by  afternoon  or  evening  of  the  same  day.  We  have  made  all  our  own 
inoculations  late  in  the  afternoon,  as  it  was  necessary  to  take  readings 
through,  at  least  twenty  hour».  In  actual  practice,  of  course,  it  is  not 
necessary  to  take  readings  of  falling  temperatures,  as  the  maximum 
temperatures  are  sufficient  for  the  purpose. 

Tuberculin  is  not  an  infallible  agent  for  diagnostic  purposes.  like 
aU  useful  things,  its  use  can  be  abused  so  that  it  needs  considerable 
care  and  discrimination  in  employing  it  To  inject  equal  quantities 
of  the  material  into  animals  regardless  of  age,  weight  and  general 
condition,  and  then  say  that  when  the  reaction  fever  exceeds  a  certain 
amount  in  every  case  that  the  animal  is  tuberculous,  will  give  results 
that  are  entirely  unwarranted.  The  lymph  must  be  employed  with 
caution,  and  its  results  must  sometimes  be  interpreted  in  the  light  of 
other  conditions.  The  objections  to  its  use  for  diagnostic  purposes 
are  witliout  question,  often  due  to  the  fact  thpv  external  conditions 
are  not  sufficiently  considered." — Dr.  H.  L.  Russell,  Wisconsin  Ex- 
periment Station. 


AJSTBDRAX. 


Custom  has  authorized  the  grouping  together  of  several  diseases 
closely  connected  in  their  cause,  but  differing  in  their  external  devel- 
opment, under  the  general  name  of  anthrax.  This  has  caused  no 
little  confusion  among  stock  owners,  who,  becoming  partially  familiar 
with  the  disease  in  one  of  its  three  leading  forms,  fail  to  recognize  it 
when  presented  in  all  three  forms  in  one  outbreak,  as  was  the  case 
during  the  past  sejison,  when  all  of  the  leadinc:  forms  were  found  in 
each  of  two  outbreaks  investigated  by  the  State  officers. 
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Among  the  numeroas  namee  by  which  thift  diseaae  is  known,  ihe 
fbllowing  may  be  mentioned:  Quarter  Eril,  Black  Quarter,  Bpeed,  The 
Irons,  Quarter  Felon,  Inflammatory  Feyer,  Ckmtagious  C^boncle, 
Malignant  Sore  Hiroat,  and  Apoplexy  of  the  Spleen-  In  France,  it 
is  justly  dreaded  under  the  name  of  Oharbon;  in  South  America,  it  is 
equally  dreaded  undet  the  name  of  Horse  Sicknees;  in  India,  it  is 
known  under  the  general  term  of  "Murrain;*'  in  one  form  it  was  recog- 
nized as  Spleenic  Fever,  Texan  Fever  and  "Trembles,'*  and  before 
veterinary  science  had  been  advanced  to  its  present  conditions,  it  was 
known  under  the  general  term  of  **Murrain ;"  in  one  form  it  was  rec- 
ognized as  "Bloody  Murrain,"  and  in  anolher  as  "Dry  Murrain,'*  the 
name  following  the  special  form  taken  by  the  disease. 

In  the  present  advanced  condition  of  veterinary  science,  the  skilled 
practitioner  will  have  little  difficulty  in  placing  the  outbreak  under 
one  or  the  other  of  the  three  groups  known  as  the  Quarter  iMl,  Oloss- 
anthrax,  and  Sideenic  apoplexy,  aU  of  which,  though  due  jnucticaUy 
to  the  same  cause,  vary  with  the  organs  suffering  most  from  the 
attack  and  the  portions  of  the  body  externally  affected. 

For  the  form  known  as  spleenic  apoplexy,  Fleming  gives  the  f<dlow- 
ing  as  the  symptoms:  "There  is  a  cessation  of  rumination,  and  a  loss 
of  appetite;  weakness  or  prostration  ensues,  with  stupor  or  great 
excitement;  shivering  and  general  or  partial  sweatings  api>ear;  or 
the  skin  which  is  harsh  and  dry;  is  hot  and  cold,  alternately;  tremb- 
lings manifest  themselves;  along  the  spine  and  ribs,  pressure  causes 
pain ;  the  muscles  In  some  regions,  epecially  that  of  the  neck,  contract 
spasmodically,  and  these  contractions  are  often  accompanied  by 
plaintive  lowing.  The  contractions  become  more  marked  as  prostra- 
tion increases;  if  the  animal  is  made  to  move,  it  staggers  and  stum- 
bles and  progression  is  nearly  impossible;  it  often  falls  and  has  great 
difficulty  in  getting  up.  About  this  period,  a  feotid  and  sanguinolent 
diarrhoea  sets  in,  accompanied  by  abdominal  pain,  which  the  animal 
indicates  by  frequently  looking  at  its  flanks.  The  expression  is  that  of 
stupor,  and  the  dull,  dead  appearance  of  the  eye  is  very  characteristic; 
at  the  same  time  the  heart  beats  are  loud  and  tumultuous  and  the 
pulse  is  small  and  irregular;  the  temperature  of  the  body  may  be 
high,  but  the  legs  and  face  are  cold;  the  respiration,  at  first  sighing 
and  plaintive,  becomes  panting;  the  muzzle  is  dry  and  the  mouth  cold 
and  filled  with  foamy  saliva;  the  tongue  is  pendant  and  violet-colored, 
the  buccal  membrane  yellow,  and  the  animal  grinds  its  teeth;  the 
conjunctival  membrane  is  of  a  black  or  reddish- violet  hue;  the  eyes 
appear  to  protrude  more  than  usual  beyond  the  orbids  and  the  pupils 
are  dilated.  The  abdomen  becomes  distended,  the  animal  falls,  blood 
flows  from  the  nostrils  and  the  foam  from  the  mouth  is  blood  colored, 
and  convulsions,  especially  of  the  limbs,  commence,  and  in  some  animals 
are  so  severe  that  it  is  dangerous  to  go  near  them." 

Hiat  form  of  the  disease  known  as  ^'Quarter  Evil,"  is  thus  described 
by  Dr.  Hill :  "So  rapidly  does  the  disease  nun  its  course,  tliat  frequent- 
ly no  indications  of  illness  are  observed,  and  much  consternation  is 
displayed  at  finding  what  appeared  a  healthy  animal  the  night  before, 
a  dead  one  the  following  morning.  StifFnesB  and  swelling  axe  symp- 
toms generally  first  noticed,  affecting  the  fore  or  hind-quartens  (hence, 
the  term,  quarter  evU);  this  swelling,  which  is  at  first  hard  and  tender, 
becomes  soft  and  pufl^;  and  if  the  fingers  are  pressed  over  it.  a 
craokling  nHw>  in  prodnoed,  dup  ^f>  thp  prpn«*nop  of  gan  In  the  nreolar 
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tissue,  given  off  from  the  stagnant  and  decomposed  blood.  The  poise 
is  rapid,  weak  and  nearly  imperceptible;  the  eyes  red,  visible  mncons 
membranes  injected,  with  ecchymosis  spots  theneon;  respiration  la- 
boured and  painful,  continual  moaning  and  the  extremities  cold.  The 
symptoms  rapidly  increase  in  intensity,  and  mortification  sets  in 
and  death  closes  the  scene. 

When  the  skin  is  removed,  the  vessels,  chiefly  at  the  affected  parts, 
are  observed  to  be  distended  with  blood,  whidi  is  black  and  putrid, 
some  of  which  has  escaped  through  the  walk  of  the  vessels  into  the 
loose  areolar  tissue,  and  emits  a  most  offenfdve  smelL  The  mucous 
and  serous  membmnes  generally  are  found  more  or  less  congested 
with  extravasations  of  blood  on  them." 

Fleming  thus  describes  the  symptoms  in  the  form  of  the  duiease 
known  as  "gloss-anthrax." 

"Gloss-anthrax  is  characterized  by  an  eruption  of  vessels  at  the  base 
and  sides  of  the  tongue,  as  well  as  on  the  gums,  palate  inner  aspect 
of  the  lips  and  even  on  the  cheeks^  their  appearance  being  seldom  ac- 
companied by  fever.  The  vesicles  are  at  first  white  and  translucid, 
but  they  soon  change  to  a  grey,  ydlow,  violet  and  finally,  blackish 
color,  and  they  may  either  l^  situated  direcUy  on  the  mucous  mem- 
brane, or  on  the  summit  of  a  small,  sub-mucous  tumor. 

They  increase  in  rize,  especially  when  few  in  number,  and  may  be- 
come as  large  as  hen's  eggs;  the  tongue  swells  and  becomes  pendant 
or  protrudes  only  beyond  the  incisors,  which  compress  and  mark  it; 
aft  the  same  time  it  assumes  a  bluish  or  black  hue.  The  vesicles 
rupture  and  discharge  an  acrid«  corrosive  fluid,  leaving  ragged 
ulcers,  red  in  the  centre  and  black  around  their  margin;  or  they  are 
covered  by  an  eschar  beneath,  which  ulceration  goes  rapidly  on  to  the 
destruction  of  other  parts  involved.  When  the  vesicles  rupture,  the 
phenomena  of  anthrax  fever,  appear;  the  parts  adjoining  the  ulcers 
are  greatiy  tumefied;  the  animal  manifests  indications  of  intense 
pain;  a  thick,  stringy  mucus,  mixed  with  blood  and  ichorous,  gangren- 
ous sanies  of  the  most  acrid  description,  flows  in  abundance  from  the 
mouth;  the  tumeflcation  attacks  the  lips  and  cheeks  most  severely 
and  reaches  the  base  of  the  tongue,  pharynx,  larynx  and  soft  palate 
and  the  creature  may  die  of  asphyxia,  if  not  of  the  disease  itself,  in  a 
few  hours,  usually  from  twenty-four  to  forty-eight,  after  the  appear- 
ance of  the  vesicles." 

The  prime  cause  of  the  disease  is  the  presence  in  the  blood  and  other 
circulating  fluids  of  the  Bacillus  anihracisy  which,  underi  a  combi- 
nation of  favorable  oircnmstances,  multiplies  rapidly,  and  it  is  no  doubt 
that  the  three  forms  known  to  the  veterinarian  and  simply  the  man- 
ifestations of  these  germs  attacking  particular  organs.  Fleming,  in 
referring  to  this  point,  writes  thus:  "The  manifestations  of  anthrax 
observed  in  the  living  animal  vary  according  as  the  disease  runs  its 
course  as  a  general,  localized,  or  non-localized  blood  disease.  In  the 
first,  death  is  usually  rapid;  while  in  the  others,  besides  the  symptoms 
due  to  alterations  of  the  blood,  there  are  also  those  occasicmed  by  a 
disturbance  of  the  circulation  and  local  nutrition." 

During  the  past  season  the  officers  of  the  Board  were  called  upon  to 
investigate  numerous  outbreaks,  which,  owing  to  the  peculiar  charac- 
ter of  the  weather,  and  water  supply  during  August  and  early  Septem- 
ber, were  not  unlocked  for;  in  fact  they  were  anticipated  as  an  inevi- 
table result  of  the  fmrroimdings  of  many  herdfi  in  the  Rtafe.    Of  ttie 
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number  investiji:ated,  two  are  worthy  of  si)ecial  mention,  not  onlj 
because  of  the  large  number  of  animals  involved  and  the  anea 
covered  by  the  infiHition,  but,  also,  from  the  fact  that  in  both  cases  all 
three  forms  of  the  disease  were  manifested  in  the  same  herd. 

An  outbreak  near  Tyrone  involved  150  animals^  and  a  tract  of 
1600  acres,  while  another,  near  Beech  Creek,  involved  a  greater  num- 
ber of  animals  and  an  indefinite  area,  because,  practically  the  range 
was  not  limited  by  fences.  In  both  cases  the  local  residents  insisted 
that  the  animals  had  been  poisoned,  and  pointed  to  the  variaition  in 
symptoms  as  a  proof  of  the  correctness  of  their  theory. 

The  extent  of  this  out^^rrak  may  1  stimated  by  the  following  list 
of  iinimals  lost  from  the  i^V'^^g  V'^.^'ey  alone;  the  first  column  show- 
ing the  number  taken  out  thi.  ^>asture;  the  second  the  number 
missing,  and  the  third  the  number  taken  home. 


Tak- 
en. 

Miss- 
ing. 

LlY. 

Tak- 
en. 

Miss- 
ing. 

1.1T- 

Ing 

Robert  Miller, 

5 

7 
18 
4 
8 
7 
8 
8 
6 
2 
4 
10 
4 

4 
8 
11 

ll 
4 

7  ■ 
li 

8  j 

Jane  Werts 

81 

Reobeo  Vox.  . 

Mr.  Rumberger 

Tliomas  L.  Coleman, ,    ...... 

J.  H.  Lou 

James  Loadeo, 

George  Kyper,     

0.  O.  Fleck, 

Mrs.   Ann  HridAnh&nffh 

James  MoQoade, 

1  '   C.  Havden  Fleck.  .  .".' 

Uotfsell  Crwwford, 

0 

s  1 

4 

2 

Blair  Templeton 

■8 

Lt.  K.  rieck. 

W.  W.  Stryker 

A.  Lee  rieek, 

Morrow  Tassey, ;  .  . 

K.  T.  M.  Fleck 

William  MfiOormlfik 

V   1 

0  1 

Fleck  Bros.,    .  .                           « 
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48 

John  A.  Fleck, 

1 

The  Tyrone  outbreak  was  investigated  by  Dr.  Bridge,  G.  G,  Hutch- 
ison, member  of  the  Board  from  Huntingdon  county  and  the  Sec- 
retary; that  near  Beech  Creek  was  examined  by  Dr.  Leonar^d  Pearson 
and  J.  A.  Herr,  member  of  the  Board  from  Qinton  county,  and  in- 
asmuch as  the  reports  in  both  cases  were  as  nearly  similar  as  possi; 
ble,  extracts  from  the  report  of  Dr.  Bridge  will  answer  for  both  herds: 

**The  diseased  cattle  were  in  an  enclosure  of  about  1600  acres, 
which  is  located  on  the  top  of  the  mountain,  about  four  miles  from 
Tyrone.  On  getting  into  the  enclosui-e,  we  saw  a  dead  steer,  but  it 
was  too  far  decomposed  to  warrant  an  examination;  after  going  about 
one-fourth  of  a  mile  further,  we  saw  another,  which  was  in  an 
advanced  condition  of  the  disease,  with  large  lesions  on  the  shoulders 
and  which  indicate  that  form  of  anthrax  known  as  "Black  leg;"  next 
we  came  to  a  heifer  in  a  dying  condition;  her  mucous  membranes 
were  palid,  having  the  appearance  which  would  have  been  presented 
had  she  been  bled  to  death  ;^  the  skin  along  her  neck  would  crepitate, 
and  there  was  a  discharge  of  blood  from  the  anus  and  nose;  this 
animal  had  anthrax,  but  those  who  accompanied  us  insisted  that  all 
the  cases  were  the  r,esult  of  poison.  We  next  found  a  steer,  stagger- 
ing along,  dropping  a  mixture  of  thin,  black  blood,  and  as  we  pa^ed, 
it  must  have  voided  two  or  three  quarts  of  this  material." 

Being  certain  as  to  the  nature  of  the  disease,  1  commenced  a  search 
for  its  cause;  the  whole  enclosure  was  covered  with  a  heavy  gnowth 
of  decomposed  and  decomposing  vegetable  material,  which  of  itself, 
in  connection  with  the  warm  days  and  cool  nights  then  prevailing, 
would  have  been  sufficient  cause  ^or  the  outbreak.  What  impressed 
me  most  strongly  as  the  probable  cause  of  the  outbreak,  was  what 
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the  ac€omp€iiiymg  farmem  called  the  **pond,"  situated  about  the 
centre  of  the  enclosure,  which  wa«  composed  of  mud,  marl  and 
large  amounts  of  decaying  animal  and  vegetable  material,  and,  which 
in  my  judgment,  was  the  prime  cause  of  the  outbreak,  as  it  is  a  well 
known  fact  that  such  places  are  favorable  to  the  development  of  this 
disease;  and  several  of  the  outbreaks  which  we  have  investigat€|4 
have  oecumed  in  pastures  which  have  been  inundated,  and  afterwards 
become  dry/' 

'"With  reference  t  the  suppression  of  the  disease:  Previoiis  to  my 
arrival  they  had  done  probably  the  best  that  could  be  done  under  the 
circumstances  by  having  removed  the  well  animals  from  the  enclos- 
ure, and  taking  them  to  pure  and  nncontaminated  pastures  where 
nature  would  be  given  a  fair  chance  to  combat  the  production  of  the 
germs,  if  they  had  already  found  entrance  into  the  system  of  the 
animals.  There  were  149  animals  in  the  enclosure;  sixty  had  been  re- 
moved previous  to  my  arrival ;  thirty  were  known  to  be  dead,  leaving 
a  balance  of  fifty-four  unaccounted  for,  which  were  supposed  to  be 
dead  in  different  parts  of  the  enclosure  or  in  various  stages  of  the 
disease  and  in  hiding.  My  impression,  from  what  I  could  hear,  and 
see,  is  that  about  seventy  animals  were  dead  out  of  the  original  149." 

Li  the  outbreak  near  Tyrone,  the  difficulty  was  complicated  by  the 
fact  that  some  of  the  dead  animals  were  within  a  few  inches  of  a 
small  stream  which  sui>plies  a  portion  of  the  town  with  water,  and  the 
carcasses  were  in  a  too  advanced  stage  of  decomposition  to  admit  of 
nemoval;  the  stream,  but  small  at  best,  had  been  practically  reduced 
by  dry  weather,  until  nearly  all  the  water  passed  into  the  city  pipes, 
and  the  officers  of  the  Board  were  appealed  to  for  a  remedy  for  the 
danger  which  threatened'  the  town.  When  the  dangerous  nature  of 
the  disease  was  fuDy  explained,  the  water,  comjmny  at  once  commenc- 
ed to  destroy  the  carcasses  with  dry  wood  and  coal  oil,  and,  fortunately 
before  any  rain  had  fallen,  soon  had  the  danger  well  under  hand,  and 
that  which  most  immediately  threatened  the  town  removed. 

Inasmuch  as  the  disease  is  due  to  a  specific  germ,  it  is  but  reasona- 
ble to  suppose  than  an  outbreak,  esi)ecially  such  extensive  ones  as 
those  at  Tyrone  and  Beech  Creek,  would  render  the  pastures  more 
liable  to  subsequent  manifestations  of  the  disease;  the  death  of  eact 
animal  uhdoubtedly  fumi^ed  a  new  storehouse  for  numerous  germs 
which,  except  in  the  case  of  the  carcasses  burned,  would  retain  their 
vitality  for  an  indefinite  length  of  time,  and  that  in  the  future,  ani- 
mals pasturing  in  the  enclosures  would  be  specially  liable  to  the  dis- 
ease. While  this  is  true,  yet  it  is  a  well  known  fact  that  the  disease 
manifests  itself  in  its  dangemus  and  most  destructive  forms  only 
under  a  combination  of  circumstances  which  seldom  occur  withm 
several  years  of  each  other,  and,  hence,  a  second  outbreak  is  by  no 
means  certain  to  follow. 

That  the  danger  does  exist  has  been  abundantly  proven,  and  there 
were  some  among  the  stock  owners  interested  in  tue  Tyrone  outbreak 
who  were  ready  to  connect  their  case  with  a  mysterious  and  not 
thoroughly  understood  disease  which  prevailed  near  the  same  locality 
three  years  ago,  and  upon  farms  from  which  some  of  the  animals  af- 
fected this  year,  originally  came. 

From  what  has  already  been  stated  in  relation  to  the  character  pf 
anthrax,  it  is  evident  that  the  main  line  to  safety  depends  rather 
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upon  prevention  than  upon  cure,  and  in  this  direction  the  following 
items  are  worthy  of  consideration  and  practice: 

1.  Eemove  the  healthy  animals  or  those  apparently  so,  to  other  pas- 
ture, giving  the  preference  to  dry  and  high  fields,  where  me  herbage 
is  not  of  too  rank  a  growth. 

2.  Inasmuch  as  it  is  clearly  proven  that  anthrax  is  most  likely  to 
break  out  during  the  latter  part  of  August  or  early  in  September, 
when  the  nights  become  cool  and  the  days  are  still  warm,  it  is  safest, 
especially  in  pastures  on  which  there  have  been  outbreaks,  to  re- 
move all  animals  and  keep  them  off  until  a  few  frosts  have  made  th€ 
pasture  safe. 

3.  Gnounds  upon  which  outbreaks  of  anthrax  have  occurred  may 
be  used  for  early  spring  and  summer,  or  late  fall  pastures,  but  are 
unsafe  during  August  and  early  September. 

4.  If  an  outbreak  is  indicated,  remove  the  animals  to  a  clean  yard 
or  enclosure,  with  very  scanty  pasture,  and  keep  them  there  without 
food  for  four  or  five  hours  each  day;  the  object  being  to  avoid  ple- 
thora which  ifl,  in  aU  cases,  conducive  to  anthrax. 

5.  Shelter  the  stock  at  night,  and  as  much  as  possible  from  the  hot 
sun  during  the  day;  in  fact,  treat  them  so  as  to  avoid  all  sudden  or 
extreme  changes  of  temperature,  as  such  variations  are  known  to  be 
favorable  to  the  propagation  of  all  miasmatic  or  malarial  diseases. 

6.  See  that  they  have  plenty  of  pure  water;  it  being  cold  is  not  os 
essential  as  its  entire  freedom  from  decaying  vegetable  or  animal  mat- 
ter; these  and  numerous  other,  outbreaks  to  which  the  attention  of 
the  officers  of  the  Board  has  been  called,  have  been  clearly  due  to  the 
use  of  impure,  contaminated  water.  Tlie  fact  that  they  have  access 
to  pure,  running  water  is  not  sufficient,  but  they  should  be  prevented 
fivm  having  access  to  impure  water,,  for  there  is  in  many  animals  a 
perverse  appetite,  which  will  lead  them  to  drink  impure  water  even 
when  pure  is  convenient. 

7.  In  working  stock,  carefully  avoid  overwork  and  exhaustion,  as 
this,  at  the  time  of  the  year  noted  above,  adds  gneatly  to  the  danger 
to  which  all  classes  of  live  stock  are  liable. 

8.  All  dead  animals  should  be  buried  deeply  and  covered  with  fresh 
or  air-slacked  lime,  as  an  extra  precaution,  and,  as  far  as  possible, 
all  dogs  should  be  kept  away,  as  the  experience  of  stock  owners  in 
Europe,  where  outbreaks  are  more  frequent  and  disastrous  than  here, 
is  that  any  animal,  or  even  birds,  may  convey  the  disease  germs  to 
other  localities,  and  thus  produce  new  centres  of  infection. 

9.  Animals  which  have  been  or  are  exposed  to  infection  should  be 
given  a  small  amount  of  sulphuric  or  carbolic  acid,  in  water,  once  each 
day;  cathartics  should  in  no  case  be  used;  in  several  cases  which  have 
been  brought  to  the  notice  of  our  officers,  the  mortality  has  undoubt- 
edly been  greatly  increased  by  the  improper  use  of  strong  cathartics, 
in  large  doses. 

10.  Dr.  Hill  strongly  recommends  the  use  of  the  following  mixtures: 

Magnes  Sulp, 8  to  12  ounces. 

Sulphur  Sub, 2  ounces. 

Potass.  Nitrate, 1  ounce. 

Zingib, i  ounce. 

If  more  convenient.  Potass.  Chlorate,  in  the  same  amount,  may  be 
substituted  for  the  Nitrate. 
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11.  Dr.  WilliamB  places  great  confidence  in  the  use  of  chlorate  of 
potash  which  he  gives  in  three  drachm  doses  for  full  grown  animals; 
this  to  be  given  as  a  preventative  and  partial  care. 

12.  Avoid  the  use  of  any  product  of  animals  from  a  diseased  herd, 
as  food;  the  disease  is  rapidly  communicable  to  man  through  any  of 
the  products  of  the  body,  and,  in  olden  times,  and  even  yet  where  the 
disease  is  not  understood,  thousands  have  lost  their  lives  in  this  way. 
Dr.  Law  mentions  a  case  in  which  "fifteen  thousand  of  the  inhabi- 
tants of  St.  Domingo  once  perished  in  six  weeks  from  this  canse.**  and 
he  further  states  that  **The  Tartars  perish  in  great  numbers  from  eat- 
ing their  anthrax  horses.** 

12.  In  handling  the  diseased  or  dead  animals,  be  careful  to  usp 
lunar  caustic  liberally  upon  all  sores  and  breaks  in  the  skin,  and 
wash  with  disinfectants  after  all  post-mortems,  which,  as  they  are 
very  dangerous,  sihould  be  avoided  as  much  as  jwssible. 
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BY  UBNRY  LUFFMAMN,  M.  D.,  Microscopitt  and  Food  Ituptctor  of  Ute  Board,  PhUadtipMa,  Pa. 


No  topic  in  sanitary  science  has  received  greater  and  more  careful 
attention  in  the  past  twenty  years  than  the^  analysis  of  water  and 
milk,  and  few  topics  have  exhibited  greater  transformations  as  to 
the  principles  on  which  judgments  as  to  sanitary  value  may  be  based. 
The  extension  of  bacteriology  has  enabled  us  to  identify  the  causes 
of  disease  and  to  demonstrate  in  many  cases,  the  methods  of  propaga- 
tion. 

In  water  analysis  we  can  still  rely  with  much  confidence  on  the 
merely  analytical  results,  though  we  recognize  that  the  figures  for 
chlorin,  ammonia,  and  so  on,  are  merely  indexes  of  pollution  and  not 
injurious  in  themselves.  In  milk  analysis,  we  have  first  be«n  obliged 
to  correct  our  analytical  methods,  and  lately,  to  revise  materially  our 
views  as  to  the  manner  in  which  milk  affects  the  public  health. 

In  the  judgment  of  the  results  of  a  water  analysis,  chemists  have 
never  been  misled  into  attaching  undue  importance  to  the  proportion 
of  dissolved  matters,  but  in  judging  of  the  results  of  milk  analysis, 
this  error  has  long  been  made,  and  is  still  being  made  by  sanitary 
officers.  Thus,  in  the  early  days  of  the  agitation  of  the  question  of 
milk  inspection  in  Pennsylvania,  reference  was  not  infrequently  made 
to  the  high  rate  of  infant  mortality,  and  this  was  ascribed  to  the 
reduction  of  the  strength  of  the  milk-food  by  dilution  and  skimming:. 

r(^  Notk:— At  the  annaal  raeetinir  of  the  Board,  one  session  was  devoted  to  the  rflsonsslon  of  questions 
relatlmr  to  "Milk  Standards  and  Milk  Inspection."  These  subjects  were  selected  because  at  the 
preceding  session  of  the  Lefdslatnre.  the  Senate  Committee  on  Afrricultore  bad  requested  the  Secretary 
of  the  Board  to  thus  introduce  the  question  at  one  of  the  meetings  of  the  Board,  and  obtain  the  opinions, 
pro  and  con,  of  those  interested.  ^  .. 

All  parties  Interested  were  inrited  by  advertisement  and  printed  protrrammes,  and  a  number  of  per- 
sons, known  to  bold  diverse  views,  were  Invited  to  be  present  and  explain  their  positions.  The  foUow- 
inir  papers  are  presented  as  exponents  of  the  opinions  of  those  whose  names  they  bear,  upon  the  two 
leadlns  questions  presented,  and  they  are  offered  in  a  consolidated  form  at- the  suggestion  of  the  Senate 
Committee  on  Agriculture— S«Trf<irv.^ 
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At  the  present  day  we  are  in  possession  of  a  much,  wider  and  more 
e;iaet  knowledge  as  to  the  manner  of  the  distribution  of  disease  by 
milk.  We  now  know  that  the  serious  dangers  arise  from  the  con- 
tamination of  the  milk  by  microbes,  and  that  such  dangers  fall  prac- 
tically into  two  classes. 

The  first  class  is  that  due  to  contamination  of  milk  by  specific 
micro-organisms  from  disease,  either  among  the  milk-yielding  animals 
or  among  the  persons  about  the  farm.  I  do  not  think  that  it  will  be 
necessary  to  discuss  these  questions  in  much  detail,  for  all  are  pretty 
familiar  with  the  subject  Possibly,  some  may  not  fully  appreciate 
the  extent  to  which  specific  disease  in  dairy  cows  exists,  and  to  which 
it  infects  human  beings,  but  I  frankly  say  that  I  am  a  convert  to  the 
view  that  the  production  of  cows'  milk  for  human  food,  under  the 
present  methods  of  collection  and  use,  is  one  of  the  most  dangerous 
of  human  industries.  As  an  illustration  of  the  extent  to  which  tuber- 
culosis may  exist  in  herds,  I  take  the  following  articles  from  the  **Med- 
ieal  Record"  of  Jan.  6,  1894. 

"Probably  few  physicians  are  aware  of  the  enormous  practical  value 
m  the  animal  industry  of  tuberculin,  that  is  to  say,  if  the  i>oeition 
taken  by  the  New  York  and  other  State  Boards  of  Health  regarding 
it,  is  correct.  A  gentleman  who  has  a  valuable  herd  of  thoroughbred 
cows  writes  us  that  twice  within  the  last  six  months,  his  herd  has 
been  examined  by  competent  veterinarians  and  pronounced  healthy. 
A  third  examination,  however,  with  the  aid  of  tuberculin,  caused 
a  condemnation  of  over  one-half  of  the  herd."    He  adds: 

"The' New  York  State  Board  of  Health  is  killing  by  the  hundred, 
animals  condemned  by  diagnosis  with  tuberculin,  and  the  State  is 
paying  full  value  for  them.  The  veterinarian  says  that  the  aut<jpsy 
shows  the  dia^ntiosis  to  be  correct  in  every  case."  He  says,  also,  that 
a  is  impossible  for  the  best  veterinarian  to  discover  tuberculosis  by 
physical  examination  except  in  extreme  cases.  "My  herd  is  appar- 
emtly  in  splendid  condition.  Breeders  do  not  know  of  its  existence  in 
their  herds.  They  let  a  cow  remain  in  the  herd  until  she  is  unques- 
tionably tuberculous  and  then  remove  her,  but  she  has  then  already 
infected  the  herd.  A  temperature  of  103  degrees  F.  condemns 
the  cow."  In  a  herd  of  Jerseys,  at  Troy,  of  80  head,  he  has  killed  33, 
and  will  kill  20  more  of  them  this  week.  Autopsies  are  held  in  the 
presence  of  physicians  and  veterinarians.  There  have  been  15,000 
teii^ts  with  tuberculin  in  England.  New  York  evidently  believes  in 
this  kind  of  diairnosis,  and  will  probably  have  to  pay  |500,000  to 
eradicate  tuberculosis.  The  veterinarian  says  the  State  is  full  of  it, 
in  herds  of  thoroughbreds  and  common  cows. 

"We  understand  from  other  sources  that  the  State  Board  of  Health 
fully  believes  in  the  certainty  of  the  tuberculin  diagnosis.  Through 
its  means  it  has  been  discovered  that  some  of  the  best  bred  herds, 
supplying  high-priced  milk,  cream,  and  butter  are  infected." 

It  is  apparent  from  this  article,  which  is  merely  one  of  many  sim- 
ilar statements,  that  we  have  not  fully  realized  the  relations  of  milk 
to  the  prevalence  of  the  disease  which  is  known  to  be  the  cause  of 
one-seventh  of  the  total  deatlis  in  civilized  countries,  and  is  the  un- 
susT)ected  cause  of  many  more. 

It  is,  however,  not  onlv  disease  in  the  co^'  which  may  be  conveyed. 
The  conditions  of  farm  life  are  such,  that  milk  often  conveys  virulent. 
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infectious  diseases  from  the  dairyman's  family  to  his  customers. 
Here  again  tlie  literature  is  so  abundant  and  the  facts  are 
so  geneMdly  known,  that  I  need  not  stop  to  detail  them.  Those 
who  are  interested  in  this  phase  of  the  question  will  find  some  valu- 
able and  recent  data  in  the  report  of  the  State  Board  of  Health,  of 
Massachusetts.  Several  epidemics  of  typhoid  fever  were  traced  to 
milk  supplied  from  a  farm  on  which  a  case  of  this  disease  existed. , 

We  find,  however,  that  even  when  milk  is  taken  from  cattle  en- 
tirely healthy,  and  on  farms  in  which  no  specific  disease  exists,  it 
may  become  a  most  dangerous  article  of  food.  This  is  due  to  the  de- 
compositions which  are  induced  in  it  by  bacteria.  Milk  is  a  close  ap- 
proach to  a  perfect  food.  It  is  not  an  absolutely  perfect  food  for 
human  beings,  because  it  is  deficient  in  iron,  but  it  serves  admirably 
as  a  medium  for  the  growth  of  bacteria,  many  species  of  which  pro- 
duce remarkable  changes  in  the  casein  by  which  highly  poisonous 
compounds  are  set  free.  Now,  under  the  ordinary  methods  of  milk- 
ing, infection  with  multitudes  of  the  common  air,  water  and  even  soil 
bacteria,  is  certain  to  occur.  That  milk  usually  contains  these  is 
proved  by  the  dejwsits  obtained  in  centrifugal  skimming  which  show 
under  microscopic  examination,  many  repulsive  materials.  When 
milk  as  ordinarily  furnished  is  kept  at  summer  temperature,  the 
bacteria  increase  with  great  rapidity,  and  it  is  now  recognized  that  a 
prox)ortion  of  the  infant  mortality  in  the  warmer  season  is  caused  by 
this  condition.  In  fact,  the  information  at  present  in  our  possession 
shows  that  unless  collected  under  extreme  precaution,  raw  milk,  at 
least  cow's  milk,  is  not  a  suitable  food  for  human  beings.  Hence  the 
general  practice  of  sterilization  which  has  resulted  so  favorably  in  tke 
feeding  of  infants.  Statistics  have  been  recently  published  .which 
show  that  death  from  tuberculosis  occur  in  large  proportion  in  iaiants, 
the  action  being  due  to  the  entrance  of  the  tubercle  bacillua  into 
the  lacteals,  thus  preventing  the  absorption  of  the  food  and  eAusing 
death  by  starvation. 

I  have  endeavored  so  far  to  indicate  briefly,  but  I  hope  distinctly, 
the  idea  that  sanitary  control  of  milk  supply  may  have  little  to. do 
with  the  mere  question  of  the  chemical  composition  of  milk.  It  is 
of  very  little  moment  to  the  consumer,  except  on'  a  question  of  cost, 
whether  milk  contains  12^  13  or  14  per  cent,  of  solids.  The  claim 
that  milk  watered  or  skimmed  is  unwholesome,  rests  on  no  positive 
information,  and  within  certain  limits  of  variation,  the  regulation 
of  the  composition  of  milk  is  noinore  a  matter  of  sanitary  <Juty  than 
the  regulation  of  the  proportion  of  fat  and  lean  in  the  meat  sold  in  our 
markets,  or  the  proportion  of  alehohol  and  extract  in  beer  and  ale. 
Nevertheless,  economic  considerations  will  doubtless  lead  to  the  es- 
tablishment of  some  standard  for  milk,  and  it  will  be  sufficient  to  fix 
the  minimum  not  the  average.  The  time  is  past  when  we  can  claim 
9.50  solids  not  fat  for  a  standard,  and  even  9.00  per  cent,  is  unjust. 
In  my  opinion,  there  should  not  be  fixed  in  any  legal  enactment,  a 
higher  figure  than  8.50  per  cent  of  solids  not  fat,  and  3.00  per  cent,  fat 
for  whole  milk.  Skimmed  milk  should  be  permitted  to  be  sold  as  such. 
and  should  not  be  required  to  contain  any  fat,  that  is,  any  one  pur- 
chasing skimmed  milk  should  assume  that  all  the  fat  may  have  been 
removed.  I  have  never  been  able  to  understand  the  locrical  process  in 
the  minds  of  those  who  desired  to  prohibit  the  sale  of  skimmed  milk. 
9-7-94 
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Howeyer,  when  we  remember  that  the  same  parties  who  last  winter 
were  trying  to  prevent  the  sale  of  skimmed  milk  proposed  also  to  pvo- 
Mbit  the  sale  of  condensed  milk,  containing  less  than  twenty-five  per 
cent  of  fat,  which  would  exclude  all  the  standard  brands  in  the 
market,  we  can  appreciate  the  impracticable  views  that  may  be  ad- 
vanced. 

It  has  been  the  custom  of  some  persons  to  designate  the  skimmed 
milk  from  centrifugals  as  ^^separator  slop,"  but  I  am  unable  to  see  that 
such  an  article  is  any  more  of  the  nature  of  a  refuse  than  butter-milk, 
whey  or  cheese. 

The  9tandard  of  the  'Society  of  Public  Analysis  of  England,  an  or- 
ganization which  represents,  I  think,  the  highest  judgment  and  ex- 
perience on  the  question,  is  8.50  solids  not  fat  and  3.00  of  fat  Con- 
cerning this  standard,  Dr.  Vieth,  a  dairy  chemist  of  large  experience, 
recently  expressed  himself  as  follows: 

**My  object  is  by  no  means  to  raise  the  cry  that  the  standard 
adopted  by  the  society  is  too  high;  on  the  contrary,  I  think  it  is  very 
judiciously  fixed,  but  in  upholding  the  standard  of  purity,  it  should 
not  be  forgotten  that  the  cows  have  never  been  asked  for,  nor  given 
their  aasent  to  it,  and  that  they  will  at  times  produce  milk  below 
standard.  A  bad  season  for  hay-making  is,  in  my  experience,  almost 
invariably  followed  by  a  particularly  low  depression  in  the  quality 
of  milk,  toward  the  end  of  winter.  Should  the  winter  be  of  unusual 
severity  and  lengdi,  the  depression  will  be  still  more  marked.  Long 
spells  of  cold  and  wet,  as  well  as  of  heat  and  drought,  during  the  time 
when  cows  are  kept  on  pasture,  also  unfavorably  influence  the  quality, 
and,  I  may  add,  quantity  of  milk.** 

Much  discussion  has  been  given  to  the  efFects  of  special  forms  of 
food  and  their  relation  to  the  wholesomeness  of  milk.  Legislation 
promoted  by  health  boards  often  involve  prohibition  of  the  use*  of 
brewers'  grains  or  distilling  refuse.  In  regard  to  these  matters  I  desire 
to  transcribe  two  personal  letters  received  from  Dr.  Vieth,  whom  I 
have  just  quoted. 

"Tie  reason  that  I  have  not  acknowledged  and  answered  your 
favour  of  August  21st,  ere  this,  is,  that  I  desired  to  give  you  as  much 
information  as  possible  on  the  subject  of  the  effect  of  brewers'  grains 
and  similar  refuse  on  the  wholesomeness  of  milk. 

I  suppose  it  is  about  the  same  in  your  country  as  it  is  in  ours,  viz: 
that  people  are  not  slow  in  passing  an  opinion  on  the  matter  in  ques- 
tion either  one  way  or  the  other;  but  when  one  sets  to  work,  to  follow 
the  matter  up,  one  finds  these  opinions  not  substantiated  by  facts.  I 
was,  when  I  received  your  letter,  not  aware  of  any  publication  on  the 
matter  in  question,  and  have  since  taken  much  trouble  to  find  one  or 
collect  information  worthy  to  be  transmitted  to  you.  I  am  sorry  to 
say,  that  I  have  failed  in  my  endeavors  almost  entirely.  Hunting 
through  the  literature,  I  have  found  brewers'  grains  barely  mentioned 
in  connection  with  the  question  of  the  wholesomeness  of  milk — ^and 
liave  got  the  impression  that  no  one  thinks  of  expecting  any  bad  effect 
from  the  use  of  that  food.  Here  the  question  turns  almost  entirely 
about  the  admissibility  of  distillery-wash  as  food  for  mOk-cows.  This 
food  has  a  good  many  adversaries,  but,  it  seems,  even  more  defenders. 
It  is  generally  admitted,  that,  when  fed  in  moderate  quantities  and  in 
a  fresh  state,  and  other  food  given  besides,  it  will  do  no  harm.    Whr  u 
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giren  in  large  quantities — say  fifteen  to  twenty  gallons  per  day — ^it 
certainly  produces  a  very  poor  milk,  which,  is  said  to  have  a  h^  effect 
on  infants.  This  is  most  likely  true,  but  I  have  failed  to  find  it 
proved  by  experiments  or  exact  observations.  The  best  observations 
on  the  subject,  I  have  come  across,  are  made  by  Prof.  Konig,  and  are 
contained  in  a  paper  which  has  been  published  in  "Repertorium  fur 
Analytische  Chemic,  1881."  They  are  also  based  on  theoretical  specu- 
lation, and  not  on  actual  experiments.  -Before  leaving  the  subject, 
I  should  like  to  mention,  that  there  is  most  likely  a  considerable 
difference  between  brewers'  grains  from  ale  and  from  lager  beer 
breweries. 

**When  your  card  of  the  21st  ult.  arrived,  I  had  just  come  into  pos- 
session of  some  more  evidence  with  regard  to  feeding  milch-cows  with 
distillery  wash,  that  is,  the  refuse  from  the  manufacture  of  potato- 
spirit.  Professor  Konig  of  Munster,  and  Maercker  of  Halle,  are  two 
eminent  authorities  on  the  subject  of  cattle-feeding.  The  former  is 
of  opinion,  that  there  is  no  objection  to  give  to  cows  forty  to  fifty  liters 
of  fresh  distillery  wash  per  diem,  provided  other  suitable  food  is  given 
in  addition.  He  would  rather  not  have  the  distillery-wash  used  in  a 
sour  condition,  and  objects  to  feeding  children  with  milk  from  cows 
which  have  received  it.  In  the  prohibition  of  the  use  of  distillery- 
wash,  he  would  see  a  serious  injury;  but  it  should  be  demanded  by 
law,  that  milk  thus  produced  should  all  be  sold  in  the  sterilized  con- 
dition. All  the  objections  would  be  overcome  by  the  Qse  of  distilleiy- 
wash  in  the  dried  state. 

Prof.  Maercker  writes,  that  the  supposition  that  the  milk  from  dis- 
tillery-wash fed  cows  is  injurious  to  healthy  la  in  no  way  supported. 
The  distillery- wash  is  completely  sterilized  in  its  manufacture,  which 
is  not  the  case  with  any  other  food.  If  milk  from  distillery-wash  fed 
cows  has  caused  illness,  the  fault  is  that  proper  care  ^ad  not  been 
taken  to  keep  the  cowsheds,  and  more  particularly,  the  mangers, 
clean.  Under  such  conditions,  any  food  might  produce  similar  ill 
effecta 

Ohlsen  and  TJfflemann,  of  Kostock,  have  made  an  investigation  into 
the  matter  and  published  the  results  in  the  '^Jahrbuch  fur  Kinder- 
heilkunde,  34,  Volume  1."    The  results  are  in  short,  as  follows: 

**The  milk  from  cows  fed  with  distillery-wash  is  of  neutral,  some- 
times alkaline  reaction.  Acidity  did  not  set  in  before  the  lapse  of 
forty-eight  hours.  Provided  suitable  food  be  given  in  addition,  the 
milk  does  not  appear  unsuitable  for  feeding  infants.  There  is  no 
proof  that  the  milk  produces  indigestion  or  rachitis  with  infants. 
Microscopic  and  bacteriological  examination  did  not  prove  any  differ- 
ence from  other  milk. 

The  work  of  Olilson  and  Ufflemann  is  the  first  evidence  on  the  sub- 
ject, founded  on  exact  observation,  which  has  come  to  my  knowledge, 
and  as  I  thought  it  might  be  useful  to  you,  I  wished  to  draw  your  at- 
tention to  it  without  delay." 

It  appears,  then,  that  the  danger  from  milk,  as  far  as  the  dairyman 
is  concerned,  is  the  introduction  of  specific  germs  through  diseased 
cattle,  and  it  is  worthy  of  note,  that  the  liability  to  such  disease  is 
as  great,  if  not  greater,  in  cattle  yielding  rich  milk,  than  in  those 
yielding  jwor  milk.  One  of  these  reasons  that  sanitary  officers  have 
■ometimes  given  for  asking  that  the  legal  limits  of  milk  shall  be  fl^ed 
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above  the  average,  is  that  it  will  tend  to  "improve  the  quality  of  the 
dairy  cattle  "  supplying  the  city.  Independently  of  the  fact  that  it  is 
no  part  of  a  sanitary  method  to  develop  superior  typesj  it  seems  that 
such  stimulation  will  lead  to  the  worst  conditions.  Questions  of 
chemical  composition  are  trifling  in  proportion  to  the  matter  of  the 
prevention  of  the  spread  of  specific  disease. 


MILK  mSPECTION  AND  MILK  STANDAitDS. 


BY  PBOF.  C.  B.  COCHRAN,  MicroKopitt  of  tJu  Board,  We$t  Chester,  Pa. 


This  subject  of  milk  legislation  is  one  that  is  very  important  to  the 
agriculturists  of  our  State.  I  think  the  members  of  the  State  Board 
of  Agriculture  need  to  exercise  great  care  that  they  do  nothing  by 
which  the  public  confidence  will  be  diminished  in  our  milk  supply, 
and  thereby  interfere  in  any  way  with  our  milk  market.  On  the 
other  hand,  it  is  desirable  that  such  steps  shall  be  taken  so  as  to  in- 
crease the  confidence  in  our  milk  supply,  and  tlius  increase  the  de- 
mand for  it. 

Perhaps,  if  I  can  testify  to  any  part  of  this  subject,  it  is  in  regard 
to  the  milk  of  different  breeds  of  cows  as  it  comes  from  them  in  the 
condition  of  purity.  I  have  had  ample  opportunity  for  the  pa^t  ten 
years  of  examining  milk  of  animals  of  known  purity.  I  have  taken 
occasion  during  all  that  time  of  very  frequently  visiting  dairies  of 
Jersey,  Durham,  Guernsey  and  Short-Horns,  and  obtaining  the  milk 
directly  from  the  cows  at  the  time  of  its  being  milked,  so  that  I  could 
testify  to  its  purity.  Having  carried  on  that  work  for  a  long  i)eriod 
of  time,  I  feel  I  can  say  something  in  regard  to  limits,  not  speaking  of 
abnormal  milks,  but  milks  as  they  come  from  animals  that  are  well 
bred  and  well  kept  in  every  particular. 

I  have  found  the  total  solid  limit  ranging  as  low  as  il.3  and  run- 
ning that  for  a  long  time.  I  have  found  the  fat  below  three  per  cent, 
and  solids  and  fat  as  low  as  eight  and  a  half  per  cent,  and  continuing 
for  sometime.    I  have  found  that  milk  varies  in  composition. 

Another  condition  affecting  it  is  the  time  of  milking.  During  the 
summer  time  when  the  period  between  morning  and  evening  milking 
is  long,  we  are  likely  to  find  the  morning  milk  rich  in  fat,  while  the 
evening  milk  is  poorer.  In  winter,  it  is  likely  to  be  reversed,  the 
morning  poor  and  the  evening  milk  rich. 

So  far  as  standards  are  concerned,  I  was  very  much  pleased  to  hear 
from  both  Dr.  Leffmann  and  Dr.  Lee,  as  to  the  warrant  of  fixing  the 
standards  as  low  as  eight  and  a  half  and  eleven  and  a  half  for  total 
solids,  but  as  yet  I  do  not  feel  that  we  are  prepared  at  this  time  to 
adopt  any  such  standards  for  milk  at  all.  Where  a  low  standard  is 
adopted,  it  has  worked  very  great  disadvantage.  The  producer  or 
dealer  oftentimes  water  or  skim  down  to  the  standard.  Su'ch  has 
proven  to  be  the  case  in  New  York  State.  What  we  want  to  put  upon 
the  market,  as  far  as  possible,  is  a  pure  milk,  that  will  stimulate  men 
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to  increase  the  quality  of  milk  rather  than  milk  that  shall  meet 
the  requirements  of  a  low  standard.  If  a  high  standard  be  adopted, 
innocent  men  may  be  convicted.  I  admit  that  a  few  per  cent  added 
water  is  not  so  material  in  matter  as  regards  its  nutritious  condition. 
For  instance,  if  we  take  milk  and  add  about  ten  per  cent  of  water,  we 
still  have  nine-tenths  milk,  and  it  only  requires,  that  one-tenth  more 
of  this  milk  be  taken  by  the  child  to  obtain  the  same  nourishment 

Furthermore,  I  want  to  call  your  attention  to  the  statement  made 
by  Dr.  Lee  in  regard  to  what  we  want  milk  to  contain :  We  want  the 
bone  producing  elements;  we  want  the  nutritious  element!?;  the 
muscle  producing  elements.  I  want  you  to  notice  the  argument  he 
has  put  forth  here  in  regard  to  skim  milk.  I  want  you  to  notice  that 
skim  milk  is  milk,  minus  fat;  suppose  you  remove  all  the  fat,  you  still 
have  the  other  nutritious  constituents  of  milk. 

With  regard  to  the  watering  of  milk  in  ooir  cities  as  comi>ared  with 
the  watering  of  milk  at  other  points,  in  small  towns,  Dr.  Lee  has  given 
us  a  very  striking  instance.  I  do  not  doubt  that  many  such  cases  hare 
occurred.  We  do  know,  however,  and  I  recognize  the  fact  that  I  am 
speaking  to  a  body  of  farmers,  that  it  is  not  where  a  man  lives  that 
makes  him  honest;  not  merely  because  he  lives  on  the  farm,  or  stands 
behind  the  counter;  and,  consequently,  we  find  milk  watered  every- 
where. We  find  it  watered  by  the  farmer  as  well  as  by  the  milk 
dealer  and  grocer.  I  have  had  for  the  last  three  or  four  years,  about 
two  hundred  dairies  that  I  am  examining  weekly,  and  I  occasionally 
find  (I  am  glad  to  say,  not  very  fre(juently)  cases  of  very  serious 
watering — watering  to  the  extent  of  forty  i)er  cent,  practiced  by 
farmers,  a  watering  which  nothing  but  ignorance  could  permit. 

With  regard  to  the  use  of  annatto,  the  statement  was  used  here 
that  the  annatto  was  moistened  by  stale  urine.  I  know  that  state- 
ment has  been  made  and  received  considerable  credence.  I  have 
somewhere  seen  this  statement  denied.  However,  even  if  this  be  true, 
the  annatto  put  in  solution,  can  hardly  contain  the  bacteria  or  germs 
that  may  have  arisen  from  the  decomposition  of  urine,  or  got  into  it 
in  that  way.  Usually  it  is  in  solution  in  caustic  alkali  or  alcohol, 
which  would  kill  those  bacteria.  I  cannot  say  that  I  individually  re- 
gard annatto  as  innocent  in  its  effect,  used  as  it  often  is,  to  cover  up 
fraud,  to  give  an  appearance  which  an  article  ought  not  to  i)Ossess. 
It,  of  course,  is  not  innocent  I  hJive  taken  at  times  quite  large  quan- 
tities of  annatto,  eaten  it,  or  taken  it  in  quantities  to  color  forty  or 
fifty  pounds  of  butter,  simply  to  satisfy  my  own  mind  upon  this 
particular  subject ;  and  I  have  never  experienced  the  slightest  ill  effect 
from  it,  although  I  would  take  in  a  single  dose,  enough  to  color  forty 
or  fifty  pounds  of  butter. 


DISEASES   CAUSED   BY   UNWHOLESOME   MILK. 


Bt  dr.  GBORGE  G.  QROFF,  Sanitarian  of  the  Board,  LevHaburg,  Pa. 


Milk  is  the  only  animal  food  which  is  taken  into  the  system  un- 
cooked. It  is  a  complete  food,  in  that  it  has  in  it  all  the  elements 
needed  for  the  nourishment  of  the  body.  Its  powers  to  absorb  bad 
odors  is  well  known.      It  is  readily  i)eri8hable  food,  in  that  it  will 
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not  remain  wholesome  for  any  great  length,  of  time.  It  is  a  food 
which  is  by  most  persons  easily  digested.  It  is  the  almost  exclusive 
food  of  all  human  beings  during  the  first  year  of  life.  Children  who 
are  fed  artificially  on  cows'  milk  suffer  to  a  far  greater  extent  from 
cholera  infantum,  debility,  inanition,  marasmus,  inflammation  of  the 
bowels  and  teething,  than  do  children  fed  naturaUy  on  their  mothers' 
milk.  Thirty-six  and  twenty-nine  one  hundredth  per  cent,  of  the  deaths 
in  Philadelphia  in  1891,  were  of  children  under  five  years  of  age.  Of 
these  deaths,  61.02  per  cent  may  fairly  be  attributed  to  disorders  of 
digestion.  The  same  percentages  will  doubtless  hold  in  other  cities 
and  fowns.  A  recent  English  health  report  states  that  the  editor  of 
the  "British  Medical  Journal"  had  ten  years  ago  shown  that  seventy- 
one  epidemics  had  been  traced  to  milk.  Fifty  were  of  typhoid  fever, 
fifteen  of  scarlet  fever  and  six  at  diptheria. 

Prom  the  knowledge  which  we  now  possess,  we  feel  safe  in  saying 
that  no  milk  should  be  used  for  human  food  from  any  cow  suffering 
from  tuberculosis  (consumption),  from  pleuro-pneumonia  and  con- 
tagious-pleuro-pneumonia,  from  bloody  murrain  (bacillar  anthrax), 
milk  fever,  cancer,  lump  jaw,  foot  and  mouth  disease,  any  wasting 
disease,  or  trembles.  In  a  word,  the  milk  should  not  be  used  for 
human  food  from  any  sick  cow. 

For  some  days  after  calving,  as  well  as  before  that  time,  milk  is 
not  wholesome.  At  some  creameries,  the  milk  is  rejected  for  sixty 
days  before,  and  twelve  days  after  calving.  Ropy  and  bloody  milk 
should  never  be  used  for  food.  Dirty  milk  (from  stable  filth),  stale 
milk,  and  milk  adulterated  with  chemicals  may  all  produce  diar- 
rfioeal  troubles,  which,  in  infants,  may  prove  very  serious  or  even 
fatal. 

Consumption  is  the  scourge  of  the  human  race,  killing  about  one- 
seventh  of  all  who  die  each  year.  It  also  affects  all  of  our  domestic 
animals,  being  rarest  in  the  goat  and  most  frecjuent  in  cattle.  Con- 
sumption does  not  occur  among  wild  animals  until  they  are  confined. 
It  is  one  of  the  most  fatal  diseases  in  zoological  gardens.  It  is  said 
not  to  prevail  in  polar  regions,  as  in  the  extreme  north  of  Norway  and 
Sweden,  and  Bussia,  nor  in  portions  of  Africa  and  South  America.  It 
is  a  disease  of  civilized  life,  and  is  spreading  throughout  the  world. 
Among  cattle  in  the  United  States,  it  is  most  prevalent  in  the  vicinity 
of  large  cities,  and  in  herds  of  imported  cattle,  the  native  breeds  being 
comparatively  free  from  the  disease.  In  Italy,  it  is  said  to  be,  "a 
veritable  plague  for  agriculture."  Different  authorities  give  the 
number  of  cattle  suffering  from  the  disease  in  Europe  at  from  two  to 
seven  per  cent,  of  the  whole  number.  In  the  neighborhood  of  Phila- 
delphia, in  1892,  Dr.  Leonard  Pearson,  of  the  University  of  Penn- 
sylvania, in  500  head  examined,  found  twenty  per  cent  affected  with 
tuberculosis.  Dr.  Favill,  in  Baltimore,  in  1597  cattle  examined, 
found  three  per  cent  affected  with  the  disease.  Dr.  W.  D.  Blaine,  in 
4,000  head  examined  in  New  York,  found  twenty-one  per  cent  tuber- 
culous. In  1893,  20,000  cows  were  examined  in  New  York  under 
authority  of  the  Board  of  Agriculture,  and  686  were  found  with 
tuberculosis  and  killed.  This  ig  nearly  three  and  a  half  per  cent  In 
some  herds,  all  the  cows  have  been  found  to  be  affecteSi;  in  others, 
from  ten  to  twenty,  thirty  and  even  fifty  per  cent 

Tuberculosis  is  a  contagious  disease  among  human  beings.    It  is 
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contagious  among  cows.    The  closer  and  warmer  the  stables,  the  more 
the  disease  is  likely  to  spread  in  a  herd. 

The  cause  of  the  disease  is  now  established  to  be  a  minfute,  liying 
organism.  This  organism  is  sometimes  found  in  the  milk  of  turber- 
culous  cows,  especially  when  the  disease  is  seated  in  the  udder.  Milk 
from  diseased  cows  will  often  reproduce  the  disease  in  guinea  pigs, 
even  where  no  bacilli  can  be  discovered  with  the  microscope.  ThiB 
has  been  found  true  in  from  ten  to  twenty-five  per  cent,  of  cows  ex- 
amined by  different  experimentors.  In  1893,  Prof.  Stoeler,  of  Schenec- 
tady, N.  Y.,  found  the  milk  of  a  cow  crowded  with  the  bacilli  of  con- 
sumption, and  yet  her  udder  and  teats  were  apparently  free  from  the 
disease. 

There  are  so  many  different  ways  in  which  a  human  being  may 
contract  the  disease  that  it  is  very  difficult  to  lay  the  cause  to  milk  in 
any  specific  case,  but  it  is  certainly  safe  to  say  that  the  milk  of  con- 
sumptive cows  is  best  left  alone. 

According  to  Prof.  Law,  of  Comdl  University,  the  use  of  milk  from 
cows  suffering  with  the  disease  called  '^oot  and  mouth  disease"  is 
capable  of  producing  in  the  person  using  it,  dangerous  intestinal  dis- 
turbance. Fortunately,  the  disease  is  not  common  in  the  United 
States. 

Trembles  is  a  disease  not  uncommon  in  the  autumn  of  the  year, 
among  cows  in  the  newer  portions  of  the  South  and  West.  The  an- 
imal is  affected  with  an  obstinate  constipation  of  the  bowels,  and 
wastes  away,  dying  after  some  weeks  or  months.  It  is  said  that  the 
milk,  butter,  cheese  and  flesh  from  a  cow  so  diseased,  is  poisonous, 
producing  symptoms  similar  to  those  seen  in  the  cow,  and  wiiich  gen- 
eraly  proves  fatal.  The  cause  of  the  disease  in  the  cow  is  unknown, 
but  is  generally  attributed  to  the  eating  of  some  poisonous  herb.  An 
the  country  becomes  settled  and  the  cows  are  confined  to  the  farm, 
the  disease  disappears.    I  have  not  heard  of  it  in  Pennsylvania. 

The  milk  of  cows  suffering  from  other  diseases  named  above,  as  weU 
as  from  all  siek  cows,  the  nature  of  the  sickness  being  unknown, 
should,  on  general  principles,  be  avoided.  The  milk  from  any  sick 
animal  may  produce  intestinal  disturbances,  as  of  an  active  i^ison, 
which  might  in  some  cases,  prove  very  difficult  to  controL 

The  contamination  of  milk  may,  however,  take  place  after  it  leaves 
the  cow,  and  of  epidemics  following  such  contamination  we  have 
more  positive  knowledge  than  of  the  diseases  transferred  from  the 
cow.  It  seems  well  established  that  the  germs  which  produce  typhoid 
fever,  scarlet  fever  and  diptheria,  may  all  live  in  milk,  and  in  that  way 
be  taken  into  the  system. 

Many  outbreaks  of  typhoid  fever  have  been  traced  to  contaminated 
milk.  We  will  mention  two:  In  1890,  there  was  an  outbreak  of 
typhoid  fever  in  Waterbury,  Connecticut.  Fifty  new  cases  occurred 
in  the  month  of  June.  Of  these  it  was  discovered-  that  forty-one 
used  milk  purchased  of  one  dealer.  This  dealer  purchased  daily  160 
quarts  from  a  farmer,  who  at  the  time,  had  in  his  family,  three  per- 
sons suffering  with  typhoid  fever.  Though  the  milk  was  cooled  at  the 
bam,  there  was  evidence  that  the  water  in  which  the  pans  were 
washed,  and  the  water  in  the  tank  where  the  milk  was  cooled,  was 
contaminated.  It  was  considered  that  this  milk  was  the  sole  cause 
of  the  epidemic. 
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In  September,  1892,  an  epidemic  of  typhoid  fever  began  in  Nanti- 
coke,  Penn'a,  the  town  having  been  previously  free  from  this  disease. 
In  i^ll,  forty-nine  cases  of  the  disease  were  reported.  The  epidemic 
was  investigated  by  Dr.  Lewis  H.  Taylor,  of  Wilkes-Barre,  Penn'a. 
The.  water  supply  of  ihe  town  was  examined  and  found  to  be  free  from 
contamination.  The  disease  confined  itself  to  the  higher  and  better 
portions  of  the  city.  Jn  this  epidemic,  forty-five  cases,  with  seven 
deaths,  can  be  fairly  traced  to  the  use  of  milk  from  one  farm.  At  this 
farm  were  found  eight  persons  sick,  six  of  them  with  tyi)hoid  fever.  It 
is  thought  to  be  clearly  established  that  the  epidemic  was  due  to  the 
use  of  milk  from  this  one  farm. 

In  1803,  an  epidemic  of  typhoid  fever  in  London,  was  traced  to  the 
use  of  ice  cream  which  had  been  made  from  contaminated  milk. 

Dr.  Klein  Hart,  of  London,  speaks  of  seven  outbreaks  of  diptheria 
due  to  contaminated  milk.  In  August,  1893,  Dr.  Hunt,  secretary  of 
the  New  Jersey  State  Board  of  Health,  reported  an  epidemic  of  dip- 
theria in  Hightstown,  N.  J.  In  eighteen  cases  out  of  twenty  ex- 
amined, the  disease  was  traced  to  the  use  of  milk  purchased  from  one 
dairy.  The  owner  of  this  dairy  had  in  his  employ  a  boy  who  was  suf- 
fering from  this  disease. 

In  his  report  on  "Influence  of  Milk  in  Spreading  Disease,"*  by  Dr.  E. 
O.  Shaksi)eare,  of  Philadelphia,  the  following  statement  occurs:  *It  is 
reported  that  in  the  southern  district  of  Glasgow,  from  August  4th  to 
the  12th  (1893),  no  less  than  224  individuals  were  attacked  with 
scarlet  fever,  concerning  whom  the  evidence  pointed  to  one  particu- 
lar dairy  as  the  source  of  the  infection.  And  it  was  found  by  in- 
spectors that,  although  the  business  of  that  dairyman  was  conducted 
with  ,  scrupulous  attention  to  cleanliness,  and  the  cows  were  well 
nourished,  yet  nearly  all  of  them  had  suffered,  and  ^t  the  date  of  in- 
spection, were  still  suffering  from  an  eruption  of  the  udder,  which  had 
caused  several  of  the  milkmen  to  contract  from  the  teats,  sore  hands. 
A  child  in  the  family  of  the  farmer  who  had  the  care  of  the  herd 
which  produced  the  milk,  was  also  suffering  an  attack  of  scarlet  fever, 
which  had  begun  about  the  time. of  the  commencement  of  the  epi- 
demic." Dr.  Stickler,  of  Orange,  N.  J.,  who,  is,  perhaps,  one  of  the 
most  vojuminous  of  American  writers  on  this  subject,'  and  who  is 
admittedly  a  high  authority  in  epidemology,  has  frequently,  within 
fj?,e  past  few  years,  reported  the  results  of  his  extensive  observations 
concerning  the  causative  relations  of  scarlet  fever  to  milk  from  cows 
suffering  with  the  peculiar  symptoms,  scarcely  observable,  of  an  erup- 
tive affection  of  the  udder,  and  to  milk  from  herds  where  scarlet  fever 
exists  in  tiie  family  of  the  dail^man.  Dr.  Klein  Hart,  of  London, 
enumerates  fifteen  epidemics  of  scarlet  fever  due  to  milkers  having 
this  disease  and  contaminating  the  milk. 

.T)v,  L.  H.  Miller,  thus  writes  in  the  *^edical  Kecord:  *Xa.te  in 
January  last  (1889),  a  daughter  of  one  of  our  dairymen  went  to  the 
city  for  a  visit.  The  next  day  after  arriving  there,  she  was  taken 
sick,  manifesting  the  symptoms  of  scarlet  fever.  It  was  a  mystery  to 
her  parents  as  to  where  or  how  the  disease  had  been  contracted.  Two 
weeks  after  her  recovery,  her  physician  said  that  it  would  be  safe  for 
her  to  return  home,  which  she  did. 

Two  weeks  later,  March  11,  her  next  youngest  sister,  who  slept  with 
her,  had  her  first  symptoms  of  scarlet  fever. 
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The  case  was  reported,  the  health  oflBcer  visited  the  house,  quaran- 
tined it,  and  his  fli*st  and  most  emphatic  injunction  was  that  the 
dairy  business  should  be  conducted  entirely  away  from  the  house;  liiat 
nothing  should  be  taken  from  the  house  to  the  dairy. 

All  went  on  well  until  April  4,  when  a  number  of  cases  of  the  fever 
started  in  different  parts  of  the  village.  One  adult  and  two  children 
in  each  of  two  different  families  were  taken  at  about  the  same  time, 
so  that  on  the  6th,  twelve  cases  were  rei)orted.  The  health  officer  a.t 
once  suspected  that  the  milk  had  been  infected. 

A  thorough  investigation  showed  that  everyone  who  had  the  f^ver 
had  drank  tlie  milk,  and  not  one  who  did  not  drink  it  was  affected; 
that  iat  the  quarantine,  his  orders  had  been  scrupulously  obeyed;  but 
that  the  milkman,  however,  had  washed  and  wiped  his  cans  with 
white  flannel  cloths  taken  from  rags  left  in  the  bam  by  the  rag 
peddler. 

After  delivering  milk  on  the  morning  of  the  7th,  this  man  was  not 
allowed  to  sell  any  more;  and  after  the  8th,  no  new  cases  of  scarlet 
fever  occurred  till  the  18th  and  19th,  when  two  cases  started  in  the 
same  families  where  it  had  been  introduced  by  the  milk;  and  no  other 
cases  have  occurred  up  to  the  time  of  writing  (April  25).  From -April 
4th  to  8th,  twenty-four  cases  developed  directly  from  drinking  the 
milk.  Th(»  stage  of  incubation  in  every  one  of  these  cases  seemed  to 
hare  been  less  than  twenty -four  hours,  and  the  first  symptoms,  in  most 
of  the  cases/  were  very  severe;  intense  pain  in  stomaeh  and  bowels,  ex- 
cessive vomiting,  and  a  profuse  diarrhoea-  After  these  symptoms, 
nearly  every  case  has  run  a  mild  course,  and  there  has  not  been  a 
single  death. 

.  The  facts,  altogether,  seem  to  indicate  that  the  dairyman^s  children, 
in  the  first  place  contracted  the  fever  from  the  rags,  and  from  the 
same  source  the  milk  became  infected." 

The  ^^London  Lancet,"  in  1892,  reports  an  outbreak  of  scarlet  fever 
at  Leyton,  in  E^ex,  which  w^as  mostly  confined  to  the  customers  of 
one  particular  milkman. 

During  the  past  ten  years,  the  public  has  become  familiar  with 
numerous  cases  of  wholesome  poisoning  by  cheese,  ice  Qream  and 
milk.  Through  the  investigations  of  Dr.  Victor  C.  Vaughan,  of  the 
University  of  Michigan,  it  has  been  discovered  that  there  exists  a 
poison  named  by  him,  "Tyrotoxicon,"  and  which  is  always  present  in 
poisonous  cheese,  poisonous  ice  cream  and  poisonous  milk.  The  condi- 
tions under  which  this  x)oison  is  produced  are  not  fully  known,  but 
whenever  milk  stands  for  a  long  time  in  a  warm  atmosphere,  it  is 
liable  to  be  produced.  Uncleanly  conditions  of  milk  vesels,  cans,  milk 
house,  etc.,  may  also  be  favorable  to  the  production  of  tyrotoxicon. 
The  investigations  of  Dr.  Vaughan  show  that  this  poison  is  productive 
of  a  great  amount  of  sickness,  and  even  of  deaths.  We  can  best  il- 
lustrate this  action  by  quoting  from  a  report  by  Newton  and  Wallace, 
1888. 

"On  August  7,  twenty-four  persons,  at  one  of  the  hotels  at  Long 
Branch,  were  taken  ill  soon  after  supper.  At  another  hotel  on  the 
same  evening,  nineteen  persons  were  seized  with  the  same  forln  Of 
sickness.  From  one  to  four  hours  elapsed  between  the  meal  and  the 
first  symptoms.  The  symptoms  noticed  were  those  of  gastro-intes- 
tinal  irritation,  similar  to  poisoning  by  an  irritating  material — that 
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is,  nausea,  vomiting,  cramps,  and  collapse;  a  few  had  diarrhoea.  Diy- 
ness  of  the  throat  and  burning  sensation  in  the  oesophagus  were 
prominent  symptoms. 

^^hile  the  cause  of  the  sickness  was  being  sought  for,  and  one 
week  after  the  first  series  of  cases,  thirty  i>ersons  at  another  hotel 
were  taken  ill  with  precisely  the  same  symptoms  as  noticed  in  the 
first  outbreak. 

^'When  the  news  of  the  outbreak  was  published,  one  of  us  im- 
mediately set  to  work,  under  the  authority  of  the  State  Board""of 
Health,  to  ascertain  the  cause  of  the  illness.  The  course  of  the  in- 
vestigation was  about  as  follows: 

**The  character  of  the  illness  indicated,  of  course,  that  some  article 
of  food  was  the  cause,  and  the  first  part  of  our  task  was  to  single 
out  the  one  substance  that  seemed  at  fault  The  cooking  utensils 
were  also  suspected,  because  unclean  copper  vessels  have  often  caused 
irritant  poisoning.  Articles  of  food,  such  as  lobsters,  crabs,  blue  fish, 
and  Spanish  mackerel,  all  of  which  at  times,  and  with  some  persons 
very  susceptible  to  gactric  irritation  have  produced  toxic  symptoms, 
were  looked  for,  but  it  was  found  that  none  of  these  had  been  eaten 
at  the  time  of  the  outbreak.  The  cooking  vessels  were  examined,  and 
all  were  found  clean  and  bright,  and  no  evidence  of  corrosion  was 
presented. 

**Further  inquiry  revealed  the  fact  that  all  who  had  been  taken  ill 
had  used  milk  in  greater  or  less  quantities,  and  that  persons  who  had 
not  partaken  of  milk,  escaped  entirely;  corroborative  of  this,  it  was 
ascertained  that  those  who  had  used  milk  to  the  exclusion  of  all 
other  food,  were  violently  ill.  This  was  prominently  noticed  in  the 
cases  of  infants  fed  from  the  bottle,  when  nothing  but  uncooked  milk 
was  used.  In  one  case,  an  adult  drank  about  a  quart  of  the  milk,  and 
was  almost; immediately  seized  with  violent  vomiting,  followed  by 
diarrhoea,  and  this  by  collapse.  Suffice  it  to  say,  that  we  were  able  to 
eliminate  all  other  articles  of  food  and  to  decide  that  the  milk  was 
the  sole  cause  of  the  outbreak.  Having  been  able  to  determine  this, 
the  next  step  was  to  discover  why  that  article  in  these  cases  should 
cause  so  serious  a  form  of  sickness. 

**The  probable  causes  which  we  were  able  to  investigate  were  out- 
lined as  follows:  (1)  Some  chemical  substance,  such  as  borax,  boric 
acid,  salicylic  acid,  sodium  bicarbonate,  sodium  sulphate,  added  to 
preserve  the  milk  or  to  correct  acidity.  (2)  The  use  of  polluted  water 
as  an  adulterant  (3)  Some  poisonous  material  accidentally  present 
in  the  milk.  (4)  The  use  of  milk  from  diseased  cattle.  (5)  Improper 
feeding  of  the  cattle.  (6)  The  improper  care  of  the  milk.  (7)  The  de- 
velopment in  the  milk  of  some  ferment  or  ptomaine,  such  as  tyrotoxi- 
con. 

"At  the  time  of  the  first  outbreak,  we  were  unable,  unfortunately, 
to  obtain  any  of  the  noxious  milk,  as  that  unconsumed  had  been  de- 
stroyed; but  at  the  second  outbreak,  a  liberal  quantity  was  secured. 

"It  was  soon  ascertained  that  one  dealer  had  supplied  all  the  milk 
used  at  the  three  hotels  where  the  cases  of  sickness  had  occurred.  HUs 
name  and  address  having  been  obtained,  the  next  step  in  the  investi- 
gation was  to  inspect  tdl  the  farms,  and  the  cattle  thereon,  from 
which  the  milk  was  taken.  We  also  learned  that  two  deliveries  at 
the  hoteLi  were  made  daily,  one  in  the  morning  and  one  in  the  even- 
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ing;  that  the  milk  supplied  at  night  was  the  sole  cause  of  the  sickness, 
and  that  the  milk  from  but  one  of  the  farms  was  at  fault  The  cows 
on  this  farm  were  found  to  be  in  good  health,  and,  besides  being  at 
pasture,  were  fed  well  with  bran,  middlings  and  com  meal. 

"So  far,  we  had  been  able  to  eliminate  as  causes,  diseased  cattle 
and  improper  feeding,  and  we  were  then  compelled  to  consider  the 
other  possible  sources  of  the  toxic  material 

'^While  the  inspection  of  the  farms  was  being  made,  the  analysis 
of  the  milk  was  in  progress.  The  result  of  this  showed  that  no  chem- 
ical  substance  had  been  added  to  the  milk,  that  it  was  of  average 
composition;  that  ne  polluted  water  had  been  used  as  a  dilutent,  and 
that  no  poisonous  metals  were  present  ^niis  result  left  us  nothing 
to  consider  but  two  probable  causes:  improper  care  of  the  milk,  and 
the  presence  of  a  ferment. 

"As  to  the  former,  we  soon  learned  much.  The  cows  were  milked 
at  the  unusual  and  abnormal  hours  of  midnight  and  noon,  and  the 
noon's  milking — that  which  alone  was  followed  ,by  illness — was 
placed,  while  hot,  in  the  cans,  and  then,  without  any  atempt  at  cool- 
ing, carted  eight  miles  during  the  warmest  part  of  the  day,  in  a  very 
hot  month. 

"TMs  practice  seemed  to  us  sufficient  to  make  the  milk  unpalatable, 
ff  not  injurious,  for  it  is  well  known  that  when  fresh  milk  is  closed  up 
in  a  tight  vessel  and  then  deposited  in  a  warm  place,  a  very  disagree- 
able odor  and  taste  is  develc^[)ed.  Old  dairymen  speak  of  the  animal 
heat  as  an  entity,  the  removal  of  which  is  necessary  in  order  that 
the  milk  shall  keep  well  and  have  a  pleasant  taste.  While  we  do 
•ot  give  this  thing  a  name,  we  are  fuDy  convinced  that  milk  should  be 
thoroughly  cured  by  proper  diilling  and  aeration  before  it  is  tran«- 
ported  any  distance,  or  sold  for  consumption  in  towns  or  cities.** 

In  188T,  Dr.  Vaughan  investigated  a  case  of  poisoning  by  tyroloxi- 
con  which  occurred  in  the  family  of  a  farmer  near  Ann  Arbor,  Michi- 
gan. Four  members  of  the  family  were  poisoned;  three  died.  The 
following  is  a  description  of  the  room  in  which  the  milk  was  kept, 
and  where  it  became  contaminated  with  the  germs  producing  tiie 
poison: 

''One  comer  of  one  of  the  rooms  had  been  transformed  into  a  small 
room  or  ^buttery/  as  it  was  called,  and  in  this,  on  shelves,  the  food 
was  kept  On  a<H»unt  of  the  more  frequent  scouring  demanded  by 
that  part  of  the  floor  enclosed  in  this  ^buttery*  the  boards  had  roibted 
away,  and  a  second  layer  of  boards  had  been  placed  over  the  original 
floor.  Between  these  two  floors  we  foimd  a  great  mass  of  moist,  de- 
composing matter,  the  accumulations  of  years,  which  the  broom  could 
not  reach.  When  this  floor  was  taken  up,  a  peculiar,  nauseating  odor 
was  observable,  and  was  sufficient  to  produce  nausea  and  vomiting 
in  one  of  the  persons  engaged  in  the  examination.  Some  of  the  dirt 
from  beneath  the  floor  and  some  of  that  which  had  accumulated  be- 
neath the  boards  of  ihe  'buttery'  were  taken  for  further  study." 

Dr.  Vaughan's  investigations  show  that  tyrotoxicon  is  often  pres- 
ent in  milk,  and  that  it  is  one  of  the  causes  which  produce  that  very 
common  and  fatal  disease  among  children,  cholera  infantum.  It  is 
not  asserted  that  tyrotoxicon  is  the  only  cause  of  cholera  infantum, 
but  there  can  be  little  doubt  but  that  \t  is  often  the  cause  of  this 
disease. 
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It  has  been  shown  that  unwholesome  milk  may  cause  disease. 
What  can  be  done  to  secure  a  mwe. uniformly  wholesome  article? 

In  the  first  pla<je,  dairymep  should  be  instinicted  by  plainly  written 
tracts  and  otJierwise,  of  the  possible  contamination  of  milk  by  sick 
animals,  by  sickness  in  the  family  of  the  dairyman  or  his  assistants, 
and  by  putrefactive  changes  w%ich  may  take  place  in  milk  when  not 
quickly  cooled,  or  when  kept  in  unclean  vessels  or  in  an  unclean  plaxie. 
They  should  be  shown  that  all  chemicals  added  to  milk  (or  any  pur- 
pose may  prove  an  injury  to  the  person  using  the  milk. 

In  the  second  place,  there  should  be  established  a  system  of  dairy 
inspection  by  which  diseased-  animals  could  be  weeded  out  of  herds, 
and  general  directions  could  be  given  as  to  the  care  of  the  milk^  of 
cleanliness  in  the  stable,  milkhouses,  and  in  reference  to  the  food  aid 
water  of  the  cows.  There  should  be  a  State  law  regulating,  dairy  in- 
spections, the  enforcement  of  which  law  shouM  rest  in  the  board  of 
health  of  each  city  and  borough.  It  should  be  made  a  misdemeanor 
for  any  one  to  sell  milk,  butter  or  cheese  from  any  animal  sick  of  any 
•liseaise  named  above. 


DISEASES  CONVEYED  BY  MILK. 


By  dr.  BBNJAMIN  LEB,  Secretary  of  the  State  Board  of  Health,  Philadelphia,  Pa. 


Before  entering  upon  a  discussion  of  this  question  which  my  friend. 
Secretary  Edge,  has  courteously  requested  me  to  taSe  part,  I  desire 
to  express  my  appreciation  of  the  honor  conferred  upon  me  by  being 
permitted  to  appear  before  a  Board  for  which  I  entertain  so  sincere  a 
respect.  And  this  not  because  of  the  vast  interests  which  it  repre- 
sents and  cares  for,  but  because  of  the  well  known  respectability, 
solidity  and  integrity  of  the  class  of  citizens  from  whom  its  member- 
ship is  drawn. 

Of  the  immense  interests  involved  in  agriculture,  it  is  scarcely  neces- 
sary to  speak  when  we  remember  that  the  dairy  products  alooe  of  the 
IJnited  States,  in  a  single  year,  reach  a  value  exceeding  thiree  hundred 
millions  of  dollars,  and  that  the  value  of  the  eggs  laid  in  the  United 
States  .annually  reaches  over  one  hundred  millions  of  dollars.  We  are 
sometimes  inclined,  when  we  see  au  old  hen  come  cackling  off  her 
nest,  to  ridicule  her  for  making  so  much  fuss  aibout  it,  but  I  tell  you 
that  that  old  hen  knows  her  duty  and  does  it,  and  if  each  of  us  knew 
Qur  duty  0.nd  did  it  as  well,  we  should  have  a  different  state  of  things 
in  our  countr\\ 

I  come  before  y<m  not  as  an  expert,  not  as  an  agriculturist,  a 
chemist,  or  bacteriologist;  but  first,  as  a  sanitarian,  and  secondly,  as 
a  physician  who  has  been  compelled  in  his  practice,  to  observe  some- 
thing of  the  injurious  effects  of  infected  milk. 

The  great  American  eagle  is  a  bird  for  which  we  all  have  great  re- 
spect. It  is  certainly  a  very  fine  bird;  and  yet  the  s^reat  Amer;c  mi 
eagle  must  bow  to  the  universal  laws  of  nature;  and  we  find  as  our 
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country  goes  on  increasing  in  population  that  preciaely  tlie  same  laws 
100  to  400  years,  are  beginning  to  prevail  here.  Precisely  the  same 
laws  of  eamitary  science  whieh  have  been  existent  in  Europe  for  from 
100  to  400  years  are  beginming  to  obtain  here.  Precisely  the  saine 
problems  are  confronting  us,  and  we  must  meet  these  problems  as  they 
have  been  meeting  them,  and  must  be  willing  to  accept  their 
teachings.  I  can  remember,  and  some  of  you  can  remember,  when 
there  was  not  such  a  thing  known  in  this  f^tate  as  a  uniformed  po- 
liceman ;  now  there  is  scarcely  a  city  in  the  State  without  them.  Why 
is  this?  Because  from  experience  in  "Europe,  it  was  found  that  the 
uniformed  police  were  of  greater  eflfit?iency  thaa  the  imuniformed.  I 
can  remember  when  there  was  not  such  a  thing  in  an  American  city 
as  a  paid  fire  department,  (and  so  can  you),  and  now  there  is  no  city 
in  the  State  without  one.  Why?  Because  it  was  the  experience  of 
European  cities  that  the  paid  fire  department  was  more  efficient  than 
a  volunteei'  fire  department,  ^  you  may  run  through  the  whole  scal6 
of  the  social  problem. 

Take,  for  instan-ce.  State  Boards  of  Health;  they  are  recent  things 
in  this  country;  how  very  recent,  our  ov\^n  Board,  only  having  existed 
for  eight  years,  evidences;  and  yet,  now,  at  least  three-fourths  of  the 
States  in  the  Union  have  their  State  Boards  of  Health.  Why  is  this? 
Because  the  experience  of  European  countries  has  been,  that  there 
is  a  necessity  for  some  central  administi-ation  in  the  interests  of  the 
public  heaitJi.  I  do  not  recollect  exactly  how  long  your  own  Board 
has  been  in  existence,  |>ossibly  sin^e  1877.  Your  Board  sprang  into 
existence  as  a  result  of  the  same  train  of  reasoning — ^tlie  fact  that  it 
was  found  necessary  in  civilized  countries,  especially  in  Europe,  to  es- 
tablish some  central  administration  which  should  protect  the  agricul- 
tural interests.  Follo\\in'g  the  same  line  of  reasoning,  I  maintained 
that  milk  inspection  is  a  necessi ty  in  a  j^reat  civilized  countr}\  It  has 
already  been  adopted  in  this  State;  it  has  been  adopted  in  every  pro- 
gressive State  in  the  Union;  it  is  therefore,  perhaps,  quite  unneces- 
sary to  stop  to  prove  the  fact. 

The  fact  which  Dr.  LefiPman  has  brought  to  your  notice,  namely: 
That  infectious  diseases  are  constantly  distributed  through  milk,  Is 
one  which  our  own  Board  has  had  occasion  to  know  a  great  deal 
about.  During  the  past  year  we  have  traced  an  epidemic  of  typhoid 
fever  directly  to  the  mOk  produced  by  a  certain  dairy,  near  the.  town 
of  Nanticoke.  We  are  constantly  conferred  with  in  cases  where  it  is 
feared  that  infection  will  be  oonve;s'ed,  and  I  have  here  a  letter  whicTi 
I  rec(Titly  wrote  to  a  dairyman,  in  whose  house  scariet  fever  existed 
and  who  kept  his  milk  in  the  cellair  of  his  house.     It  reads  as  follows: 

"Dear  Sir:  The  medical  inspector  who  visited  your  place  yesterday 
reix)rts  that  he  left  the  following?  instructions,  which  you,  for  your 
part,  solemnly  promised  to  comply  with  in  every  particular.  First, 
that  milk  already  in  the  cellar  should  be  th.rown  out,  and  not  sold  or 
otherwise  used.  Secondly,  that  the  child  and  her  mother  should  be 
kept  strictly  separate  from  the  rest  of  the  family,  in  the  second 
story.  Thirdly,  that  no  one  livinc:  in  the  house  should  take  part  in 
the  mOkincr.  Fourthly,  that  the  milk  should  be  taken  to  some  other 
place  for  storage  before  sale.  Fifthly,  that  the  patient  should  be  kept 
secluded  until  all  danijer  of  the  communication  of  the  diseai5?e  has 
pn.<««^,  which  would  be  six  weeks  from  its  commencemeTit,  or  lonorer 
if  the  attending  physician  found  that  she  was  still  shedding  the  dead 
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akin,  which  is  excessiv^y  infectious.  Sixthly,  tiiat,  after  the  physi- 
cian  ppononnced  that  it  was  entirely  safe  for  her  to  mingle  with 
others,  and  her  room  was  vacated,  her  room  should  be  thoroughly  dis- 
infected, in  accordance  with  the  instructions  of  the  State  Boaid  of 
Health,  and  the  rest  of  the  house  so  cleansed  as  the  attending  physi- 
cian may  direct 

**I  shall  be  in  communication  with  the  physician,  and  diall  request 
him  to  see  that  these  instructions  are  rigidly  complied  with.  I  send 
you  circulars  of  the  Board,  showing  the  proper  precautions  to  be 
taken,  and  also  indicating  how  milk  should  be  kept  and  prepared  for 
market,  as  well  as  the  management  of  the  cows. 

'TTou  will  observe  from  this  that  the  State  Board  of  Health  very 
strongly  disapproves  of  having  millr  intended  for  sale  kept  in  or  under 
a  human  habitation,  and  as  you  are  compelled  for  the  present  to  dis- 
continue so  keeping  it,  I  would  strongly  urge  you  to  make  some  other 
arrangement  of  a  permanent  character  for  the  future.  A  family  in 
which  there  are  children  is  liable  at  any  time  to  infectious  disease. 
You  have  had  scarlet  fever  this  fall;  before  the  winter  is  over,  you  may 
have  diphtheria;  it  would  then  be  necessary  again  to  make  another 
temporary  disposal  of  your  milk.  You  would  certainly  be  wise  to 
avoid  such  annoyances  in  the  future." 

We  have  in  iliis  State,  laws  for  the  protection  of  milk  as  a  food 
supply  in  the  cities.  I  think  it  goes  without  saying  that  no  law  exe- 
cutes itself.  I  think  it  has  been  a  universal  experience,  that  wher- 
ever we  have  a  law  that  is  intended  to  protect  the  public  health,  and 
morals  more  particularly,  and  in  some  particulare  even  public  and 
private  property,  it  is  necessary  to  have  a  system  of  inspection,  in 
offder  to  enforce  that  law  or  to  report  to  the  appropriate  powers  cases 
in  which  the  laws  should  be  enforced.  I,  therrfore,  claim  if  we  have  a 
law  for  the  protection  of  the  purity  of  dairy  supplies  that  it  involves 
necjBSsarily  a  system  of  inspection.  Now  I  believe  that  inspection  of 
milk,  in  order  to  be  efficient,  should  begin  at  the  dairy.  It  should  be 
an  inspection  of  the  cattle,  it  should  be  an  inspection  of  the  stables, 
it  should  be  an  inspection  of  the  water  supply  and  should  be  an  in- 
spection of  the  methods  of  care  of  the  cows. 

The  question  of  standards  is  a^o  under  discussion.  In  the  first 
place,  I  desire  to  say  that  the  State  Board  of  Health  must  look  at  this 
question  not  from  a  commercial,  but  purely  from  a  sanitary  stand- 
point. It  has  been  said  that  a  man  has  a  right  to  what  he  has  paid 
for,  and  that  if  a  man  pays  for  pure  mlk,  he  has  a  right  to  get  pure 
milk.  In  other  words,  he  has  a  right  to  get  his  money's  worth.  That, 
we  have  nothing,  whatever,  to  do  with,  as  sanitarians.  I  do  not  care 
whether  a  man  who  buys  a  quart  of  milk  in  Philadelphia  pays  twice 
as  much  as  it  is  worth — that  is  no  concern  of  mine;  but  it  is  a  con- 
cern of  mine  if  he  buys  milk,  supposing  it  to  be  pure  milk  when  it  is 
adulterated  milk;  when  it  is  watered  milk;  when  it  is  milk  that  is 
under  what  has  been  declared  to  be  the  proper  standard,  and  therefore 
does  not  cantain  the  proper  amount  of  nourishment.  I  claim,  not- 
withstanding great  exception  is  taken  to  the  statement,  that  it  is  pos- 
sible to  establish  a  standard  for  mUk,  even  though  the  consent  of  the 
cows  has  not  been-  obtained;  and  I  can  say  in  the  first  place,  that  the 
constitutionality  of  a  milk  standard  has  been  decided  over  and  over 
afirain  hv  the  courts.  A  Supreme  Oourt  decision  holds  that  it  is  eonally 
a  fraud  ou  the  buyer,  whether  tlie  milk  which  he  buys  wns  orij^iunlly 
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good  and  haa  been  deteriorated  by  the  addition  of  water,  or  ivbetbar 
in  the  natural  etate,  it  is  flo  poor  that  it  contains  the  same  proiK>rtloD 
of  water  that  it  would  if  it  had  been  adulterated.  The  atanc^uxi  whi«h 
had  been  fixed  in  this  State  has  been  12.50  per  cent  at  mUk  eolids. 
That  is  less  than  the  stamdard  of  MaflsacihueettB,  where  it  is  13,  but 
it  must  be  admited  that  in  Massachusetts  they  make  an  exception  for 
that  period  of  the  year  during  which  cows  are  eating  treSb.  grassy 
that  is,  during  the  late  spring  and  early  summer;  during  those  months 
they  permit  a  lower  standaixi,  and  I  concede  thait  they  are  doing  a 
just  thing;  that  it  is  right  during  the  time  that  the  cows  are  ea'&ig 
more  succulent,  juicy  food,  which  contains  more  water,  that  there 
should  be  a  lower  standard.  During  that  period  I  think  they  use,  I 
am  not  quite  positive,  12  instead  of  13  per  cent  The  standard  of  12.50 
are  also  found  in  the  dty  of  ColumbuA,  Ohio,  Lansing,  Michigan,  Bur- 
lington, Vermont  In  Masachusetts,  as  I  have  stated,  and  al»  in  Min- 
nesota, the  standard  is  13.  In  the  city  of  Des  Moines,  Iowa,  it  is  13.13. 
The  standard  adopted  by  the  society  of  British  Analysts,  which  Dr. 
Leffman  has  mentioned,  is  11.50.  If  our  Board  had  any  say  in  the 
matter,  I  should  be  inclined  to  favor  that  standard  rather  than  a 
higher  standard,  because  I  believe,  looking  at  the  matter  from  a  sani- 
tary 9tandx>oint,  that  a  milk  which  comes  up  to  a  standard  of  11.50 
would  not  be  unwholesome  milk  for  infanta  You  observe  I  am  talk- 
ilig  about  infants,  and  that  is  because  it  is  the  infant  in  our  large 
cities  Who  suffers  not  only  from  infected  milk,  but  from  adulterated 
milk,  and  milk  of  a  low  standard. 

The  facts  on  which  a  standard  is  based  are  very  numerous.  I  may, 
perhaps,  mention  one  or  two  exi)eriments.  In  the  State  of  New  York, 
the  Dairy  Commissioners  examined  the  milk  of  296  cows;  these  were 
milked  in  the  presence  of  the  inspectors,  and  care  was  taken  that 
these  cows  should  be  under  the  conditions  of  ordinary  cows,  both  as 
to  breed,  feed  and  as  to  housing.  There  was  nothing  unusual  in  the 
conditions  of  the  cows.  The  result  of  this  inspection  of  296  cows  was 
a  minimum  of  solids  of  12.53.  In  Massachusetts,  a  similar  examina- 
tion was  made  of  the  milk  of  601  cows,  and  the  result  was  an  average 
of  total  solids  of  13.26.  A  similar  examination  of  the  milk  of  a  herd 
of  36  cows,  mixed  breeds,  fed  on  brewers'  grains,  soaked  malt-dust 
and  pasturage,  made  by  the  Board  of  Health  of  Philadelphia,  showed 
a  result  of  total  solids  of  13.61.  It  will  appear,  then,  from  those  ex- 
periments, that  no  one  could  possibly  find  fault  with  a  standard  of 
11.50.  One  reason  why  a  standard  should  be  insisted  upon  is  that 
there  is  a  temptation  to  tlie  milk  dealer,  if  he  is  selling  mUk  of  an  in- 
ferior standard,  and  especially  if  this  milk  is  a  watered  milk,  to  give 
it  the  appearance  of  a  rich  milk  by  adding  to  it  some  coloring  matter. 

I  desire  to  say  in  this  conection  that  my  experience  and  reading 
lead  me  to  the  belief  that  it  is  comparatively  a  rare  thing  for  a  farmer 
to  water  his  milk;  that  adulterations  of  this  kind  take  place  with  the 
middle  man.  I  arrived  at  this  conclusion  from  the  fact  that  in  small 
towns  analyses  show,  and  they  have  been  made  in  the  States  of  New 
York,  Massachusetts  and  New  Jersey,  as  well  as  in  large  cities, 
and  the  invariable  result  is  that  the  standard  of  the  milk 
is  better  in  small  towns  than  in  large  cities.  I  can  attribute  this  to 
nothing  else  than  to  the  fact  that  in  smaller  towns,  the  farmer  himself 
is  his  milk  purveyor.  In  large  towns,  it  passes  through  one,  two,  and 
sometime*  three  hands.    I  would  like  to  give  you  a  little  fact  which 
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came  to  the  notice  of  the  State  Board  of  Health  of  Massachusetts; 
it  occurred  on  one  and  the  same  day.  They  made  an  analysis 
of  milk  at  a  dairy  in  the  neighborhood  of  Boston;  that  milk 
showed  a  standard  of  13  per  cent  A  few  hours  later,  on 
the  same  day,  they  examined  milk  from  the  same  dairy  sup- 
plied by  a  milk  man  in  the  city  of  Boston;  that  milk  showed 
a  percentage  of  11.37;  tracing  the  same  milk,  they  examined  it  at  a 
grocery  store;  here  you  see  it  had  gone  through  three  hands;  at  the 
grocery  store  that  very  same  milk  showed  9.84  per  cent.  This  showed 
an  addition  in  one  ease  of  15  per  cent, ;  in  the  other  case  of  25  per  cent, 
of  water,  making  a  total  of  40  per  cent. 

We  have,  as  you  are  aware,  in  this  State,  two  methods  of  testing 
milk,  the  one  by  the  lactometer  and  the  other  as  to  the  o  mount  of  solids 
by  the  Babcoek  tester.  It  has  been  objected  to  the  lactometer  that 
it  is  noit  a.  safe  guide,  because  the  specific  gravity  of  1.29-1000  will  be 
indicated  by  a  very  rich  milk,  that  is,  milk  verj*  rich  in  cream  and 
butter,  which  has  yet  been  watei^.  T^e  reply  to  that  m,  that  that 
fact  is  unquesftiomed ;  but  it  is  al«o  a  fact  that  milk  which  is  ridi  in 
cream,  is  al^so  rich  in  other  milk  solids;  the  two  always  go  together, 
o(r  almoet  always,  as  ordinarily  good  food,  and  the  standard  of  1.29- 
1000  is  one  which  I  don't  think  any  one  can  find  fault  with.  The  ex- 
amination of  twenty  thousand  six^cimens,  by  twen'ty-two  competent 
observers,  gave  a  specific  gra\ity  of  1.319-1000.  An  examination  insti- 
tuted by  W.  E.  Mai-tin,  of  Albany,  N.  Y.,  of  the  milk  of  700  cows, 
showed  that  not  one  regieitered  less  than  1.29-1000;  not  one  out  of 
700. 

As  to  the  subject  of  coloring  matter  used  fo«r  the  purpose  of  mask- 
ing adulteration  by  water,  many  persons  doubt  the  fact  of  the  use  of 
such  materials.  That  which  is  uised,  principally,  a^  is  well  known,  is 
annatto,  which  is  made  by  macerating  the  f^eeds  of  a  plaint  found  in 
South  America,  drying  that  deposit,  and  then  treating  it  with  caustic 
potaeh.  Now  it  m  essential,  in  order  to  keep  that  material  in  its 
proper  condition,  that  it  should  be  kept  moist,  and  it  has  been  as- 
serted by  good  authority  (I  will  not  vouch  for  it  myself),  that  the  sub- 
stance used  in  moistening  this  material,  (and  it  also  has  value  in  con- 
tributing to  its  color),  is  stale  urine.  However,  that  may  be,  this 
material  ha«  been  carefully  examined  and  analyzed  by  those  ex- 
perienced in  bacteriology,  and  it  has  been  found  to  swarm  with 
bacteria,  and  also  not  only  to  contain  ordinary  bacteria,  but  the  special 
bacteria  or  fungi  which  are  found  in  stale  urine; — that  may  have 
some  weight,  and  it  may  not. 

As  to  the  annatto  in  the  liquid  form,  that  is  a  eolution  of  that  of 
Which  I  speak,  much  adulterated,  a  case  in  which  adulteration  cannot 
be  considered  harmful. 

To  indicate  the  fact  that  prei>arations  for  "improving''  adulterated 
milk  have  a  very  extensive  sale  among  the  milkmen,  I  will  read  two 
letters  which  were  circulated  among  the  milkmen  in  a  large  city  of 
this  country.    The  one  is  as  follows : 

"Dear  Doctor:  I  would  like  to  call  your  attention  to  (then  came 
the  name  of  the  article  which  I  can't  furnish),  for  which  I  am  agent. 
It  is  am  article  which  all  the  milkmen  in  your  city  use  to  improve  the 
quality  of  their  milk,  and  to  help  them  out  when  milk  is  scarce.  It  is 
perfectly  harmless,  and  the  milk  inspectors  and  the  State  Board  of 
Health  cannot  detect  it  in  your  milk.    The  amount  of  water  you  can 
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add  to  your  milk  in  one  day  without  detection,  will  pay  for  enough  of 
this  article  for  use  for  three  months.  If  you  have  any  friends  in  the 
business,  please  tell  them  of  this.    Yours  truly." 

A  ^ort  time  later,  the  same  party  circulated  the  following  letter: 

"Dear  Sir:  Yours  received.  Sent  by  Adams  Express,  one  bottle. 
Give  it  a  good  trial.  Don't  be  afraid  of  the  color,  taste  or  smell,  as 
you  will  find  it  to  be  all  right  when  in  the  milk.  A  sample  of  milk 
taken  from  a  batch  put  up  with  this  article  and  analyzed,  will  prove 
to  the  inspector  to  be  all  right,  as  this  article  counteracts  all  the 
chemicals  they  ha^-e  to  use  in  the  analyses.    Yours  truly." 

Then  followed  certain  directions  as  to  the  use  of  the  article,  and 
among  these  directions,  occurred  the  following:  "If  you  take  the 
oueam  off  from  the  milk,  add  a  little  more  of  the  article.  Some  don^^t 
use  sugar  only  when  "sticking"  their  milk  pretty  hard.  It  gives  a  good 
body,  however." 

With  regard  to  the  question  of  inspection,  I  would  like  to  call  the 
attention  of  the  Board  to  the  fact  that  in  certain  agricultural  regions, 
the  dairym«i  have  formed  associations  for  this  express  purpose,  so 
that  thej  can  confidently  say  to  their  customers  that  the  milk  which 
goes  out  from  ^eir  dairies  is  the  milk  of  sound  cows  which  have  had 
good  food,  good  water,  have  been  properly  stabled  and  properly  caired 
for;  and  it  occurs  to  me  that  there  are  many  regions  in  this  State 
where  such  associations  mighit  be  instituted  with  capital  results.  I 
would  also  like  to  mention  the  fact  that  a  very  prominent  milk  dealer 
in  the  city  of  Philadelphia,  who  controls  a  large  number  of  dairies, 
has  instituted  such  a  system  of  inspection  in  all  the  dairies  which  sup- 
ply his  customers,  and  I  feel  that  in  taking  this  step,  he  has  advanced 
the  cause  of  pure  milk  in  Philadelphia  to  a  wonderful  degree.  The 
veterinarians  whom  he  has  selected  to  make  these  inspections  are 
men  of  known  ability,  and  I  believe  that  this  is  a  guarantee  that  the 
milk  thus  served  is  a  jmre  milk. 

There  are  many  x)oints  of  contact  between  the  State  Board  of  Agri- 
culture and  the  State  Board  of  Health.  We  are  both  interested  in 
the  question  of  the  purity  of  food,  the  purity  of  milk  and  the  purity  of 
water  supplies,  and  it  has  occurred  to  me  more  than  once  that  on  all 
these  questionis,  our  two  Boards  ought  to  stand  shoulder  to  shoulder^ 
and  tiiat  whenever  any  of  these  greoit  questions  come  up  in  such  a 
way  as  to  invite  public  attention,  and  especially  in  such  a  way  as  to 
call  for  legislative  action,  we  should  feel  it  to  be  our  duty  to  co- 
operate with  one  another,  and  so  far  as  possible,  secure  for  Penn^lr 
t'^ania  the  name  of  being  the  first  State  in  the  Union  for  the  protec- 
tion of  these  great  public  and  sanitary  interests. 

Mr.  EyBS.  Our  creamery  men  and  mUkmen,  in  smaU  villages, 
iis<>  ^-hat  is  called  preservaline;    do  you  know  anything  about  it? 

Dr.  Leb.  In  a  general  way,  our  Board  has  been  led  to  think  that 
enry  form  of  mUk  preservation  is  a  substance  which,  to  a  certain  ex- 
tent, is  a  poison;  and!  which,  if  taken  day  after  day  into  the  system, 
and  especially  if  taken  into  the  sensitive  system  of  a  young  infant, 
may  introduce  an  injurious  effect  upon  health.  The  substances  main- 
ly used  are  salicylic  acid,  salicylate  of  soda,  boracic  acid,  borate  of 
soda;  and  I  am  informed  by  Dr.  Leffman  today,  benzoate  of  soda  haff 
been  introduced.    All  these  are  medicinal  substances,  and  if  used  in 


10-7-94 


146  AaBIOULTUBB  07^PbNN8YLTANIA.  [OWW.  DoO. 

small  quantities  for  a  long  time,  would  be  paiBonoaa,  and  our  practioe, 
ttierefore,  would  be  to  condemn  all  these  for  the  milk. 

Mb.  Powell.  After  all,  we  must  have  the  quality  in  our  milk, 
rather  than  solids.  Now,  should  not  the  sugar  in  milk  have  further 
consideration  and  more  thought?  Can  you  give  us  any  information 
on  that  subject? 

Dr.  Lee.  In  reply  to  tha/t  question,  I  would  say,  that  I  have, no 
doubt  that  sugar,  as  we  find  it  in  milk,  is  an  important  con^tuent 
and  food  element  of  milk,  and  I  do  not  believe  titat  the  excesaivdy 
rich  milk,  as  it  is  called^  of  the  Jersey  cow  is  a  better  food  artide, 
taking  the  whole  milk  as  the  food,  than  the  milk  of  the  average  cow, 
the  mixed  breed.  I  believe  that  the  very  beet  milk  aB  a  human  food  Is 
the  milk  of  the  mixed  breed,  and  that  the  Jersey  milk  runs  a  greater 
risk  of  containing  the  germs  of  tuberculosis,  while  at  the  same  time  it 
also  contains  other  constituents  which  are  good  food.  I  would  call  your 
attention  to  the  fact  that  fat  in  itself  is  not  the  most  deenrable  form 
which  either  a  calf  or  human  being  can  take.  We  don^t  want 
too  much  fat;  we  want  muscle,  we  want  bone,  we  want  brain,  we 
want  nerve  matter;  and  all  these  we  get  from  the  average  constituents 
of  milk,  and  not  simply  from  the  cream  and  the  fat 

Mr.  Powell.  You  consider  that  the  **average  cow"  gives  tlie  be«t 
milk,  that  is,  the  mixed  breed  of  cows  gives  the  best  milk  for  family 

U{^. 

Dr.  Lee.  Yes,  sir;  for  food  purposes,  taking  tixe  milk  as  a  whole 
product 


MILK  STANDARDS. 


BXTRACTR  FBOM  LSTTKB  BY  DR.  E.  O.  BHAK8PBARB,  PhUaditpMo^  Pa. 


"The  more  I  learn  of  this  subject,  of  such  vast  importance  to  the 
general  public*  especially  from  the  standpoint  of  the  public  health,  the 
more  I  am  convinced  of  the  ui^ent  necessity  for  reform  in  the  laws 
regulating  the  production  and  sale  of  milk. 

I  believe  that  the  bill  wliich  was  introduced  at  the  last  session  of 
the  Legislature,  by  Senator  Markley,  constituting  a  comprehensive 
milk  code  for  the  State,  and.  which  was  90  unfairly  killed  in  the  Sen- 
ate Committee  on  Agriculture,  without  an  opportunity  to  perfect  it  by 
amendments,  would,  with  some  modifications,  prove  to  be  an  untold 
blessing  to  the  children  of  the  poor  and  to  the  struggling  farmer.  The 
only  alteration  I  would  suggest  in  that  bill,  to  make  it  what  it  should 
be,  are,  first,  an  increase  in  the  indemnity  paid  the  farmer  for  the 
slaughter  of  diseased  cattle;  second,  the  permission  of  sale  of  genuine, 
fair  skimmed  milk,  and  the  total  exclusion  from  the  sale  of  so-called 
separator  milk.  The  standard  of  milk  fixed  in  the  bill  was,  by  a 
typographical  error,  named  entirely  too  high.  The  other  standards 
stated  in  that  bill,  I  believe,  after  much  impartial  study  of  the  ques- 
tion, to  be  entirely  just  as  between  the  producer  and  the  consumer.  I 
believe  that  it  is  the  middleman  or  city  milk  dealer  whose  practice 
and  conscienceless  greed  are  so  often  the  bone  of  botii  the  producer 
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and  the  conflumcr.  I,  by  no  means,  intend  to  intimate  that  the  milk 
d^er,  as  a  rule,  is  dii^onest  On  the  contrary,  I  know  that  the  great 
majority  of  them  are  conscien'tious  and  honorable  men.'  But,  un- 
fortunately, both  for  lie  consumer  and  the  producer,  there  are  very 
many  black  sheep  among  them.  Nor  are  the  producers  themselves 
entirely  free  from. black  riieep.  These  men  not  only  bring  discredit 
upon  tiiat  class,  but  are,  in  the  main,  responsible  for  the  lives  of  thou- 
sands of  young  children,  annually. 

I  hold  that  legislation  diould  be  such  as  to  drive  them  out  of  the 
business  of  producing  or  selling  milk. 

I  f^l  that  the  least  that  dionld  be  done  in  the  interest  of  the  public 
healtii,  and  of  the  milk  producers  throughout  the  State,  is  the  general 
extenrion  of  the  milk  act  of  1885,  so  that  its  provisions  shall  cover 
the  whole  State,  and  not  alone  the  cities  of  the  second  and  third  class. 

With  respect  to  the  legal  standard  of  the  quality  of  milk  sold,  I 
hold,  on  the  ground  of  common  sense  and  common  experience,  that 
neither  the  farmer  nor  the  milk  dealer,  nor  their  employes,  whether 
they  (the  latter),  be  called  chemists  or  not,  are  the  people  to  judicious- 
ly determine  what  the  standard  should  be.  This  is  a  question  that 
should  be  decided  by  experts,  and  experts  alone  who  are  entirely 
free  from  any  bias  or  self  interest  in  the  legislation.  You  have  a  De- 
partment of  Agriculture  at  Washington,  organized'  and  conducted  for 
the  best  interests  of  the  farmer.  Let  the  competent  experts  of  that 
deimrtraent  be  made  the  impartial  umpires  for  the  determination  of 
tiiat  question,  which  is  of  the  greatest  importance  to  the  dairymen 
and  to  the  parents  of  young  children.*' 


MILK  INSPECTION  AND  MILK  STANDARDS. 


AJDDRX88  BT  Capt.  A.  A.  SLACK,  BrMOvtvOU,  Buek$  Co.,  Pa. 


This  is  the  first  time  that  I  have  had  the  pleasure  of  attending  one 
of  these  meetings,  but  I  listened  with  a  great  deal  of  interest  to 
the  proceedings,  and  hope  with  some  profit.  I  want  it  distinctly  un- 
derstood that  if  I  say  anything  which  might  seem  personal,  or  men- 
tion some  name,  that  I  have  no  issue  with  any  man,  farmer  or  dealer. 
And  I  further  state,  that  li  we  have  too  much  milk-law,  repeal  them; 
if  we  want  new  laws,  let  us  have  them  enacted.  I  act  on  the  prin- 
cipal all  the  time  of  "the  greatest  good  to  the  greatest  number,'*  and 
of  no  legislation  which  is  in  favor  of  any  particular  person  or  any 
particular  class. 

I  heard  something  said  that  I  cannot  altogether  approve.  Dr.  Lefl- 
man  said  that  infant,  mortality  was  lai^ely  due  to  milk  being  diluted 
with  water  or  otherwise.  While  there  may  be  contagion  in  the  mUk, 
wtdle  ^ease  may  be  carried  in  it,  we  don^t  bdieve  that  that  is  the 
cause  of  infant  morballty,  because  we  have  known  infants  and  little 
children  come  to  the  country  and  thrive  whilst  there;  and  when  they 
retained  to  their  homes  in  the  cities,  they  would  hardly  be  known; 
a^nd  wo  flifto  know  th«t  th<*y  nttp  «  jrrpst  d^Hil  of  milk  when  fbey  cr>me 
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lo  (he  country'.  He  says  if  there  is  a  standapd,  it  should  be  a  mini- 
fvuiin  of  the  average;  we  don't  think  that,  either.  A  bad  hay  eeason 
iiuikes  l)oor  milk.  We  believe  that  poor  feed  makes  poor  milk,  not- 
wKhstahding  Mr.  Abbott's  assertion  that  the  quality  of  milk  is  not 
improved  by  feed,  onily  the  quantity  increased.  We  say  it  is  unfortun- 
ate that  Mr.  Abbott  made  that  assertion.  I  have  a  German  who 
works  for  me,  and  he  stated  one  day  when  I  gave  him  a  little  taffy, 
**you  don^t  believe  yourself  when  you  talk."  Mr.  Abbott  knows  when 
lu»  gets  my  milk  whether  the  cows  were  fed  on  brewers'  malt,  pota- 
toes, carrots  or  cabbage. 

Dr.  Lee  says  that  inspection  is  a  necessity;  that  disease  is  carried 
by  milk  and  some  plan  should  be  devised  and  some  law  enacted  to 
stamp  out  tuberculosis.  We  know  it  is  prevalent.  I  know  <>f  a  large 
number  of  cattle  kUled  recently  because  affected  by  tuberculosis.  We 
are  in  favor  and  will  stand  in  favor,  Moulder  to  shoulder,  to  help  enact  a 
law  to  help  stamp  out  tuberculosis — we  certainly  agree  on  that  point. 
We  knew  of  a  typhoid  fever  epidemic  along  the  Delaware,  and  they 
could  discox'er  no  reason  why  there  should  be  an  epidemic.  The  sani- 
(ary  arrangements  all  around  were  perfect,  and  they  came  to  thecoo- 
(rlusion  that  the  germs  of  this  dreaded  disease  came  from  the  milk. 
They  watched  the  milkman,  but  it  did  not  come  from  the  cows;  they 
afterwards  saw  Mm  fill  his  cans  from  a  certain  pump,  examined  it 
and  found  it  came  from  there. 

One  gentleman  has  said  that  calves  are  not  so  thrifty  when  fed  on 
Aldemey  milk.  We  do  know  that  Aldemey  calves  are  never  fine  and 
beefy  like  other  calves;  I  never  had  one  of  that  kind.  I  notice  when  I 
have  an  Aldemey  and  the  sire  is  a  Holstein  or  Durham,  I  have  good 
calves. 

Professor  Cochran  says  that  sepiirator  milk  is  a  good  food,  but  not 
as  good  for  babies,  as  the  human  milk,  because  the  protein  of  mOk  is 
too  abundant  and  more  diflacult  of  digestion.  We  believe  that  it  is 
not  good  for  babies,  and  in  that  connection  Mr.  Abbott  has  again 
shaken  our  confidence.  We  say  it  is  unfortunate,  because  he  told  us 
so  many  things  we  knew,  and  so  many  things  we  did  not  know.  There 
may  be  some  things  in  Mr.  Abbott's  address  worthy  of  belief,  but  hav- 
ing shaken  our  confidence  in  some  things  that  he  expressed,  it  may  in- 
terfere with  some  elegant  truths  that  he  has  set  forth.  Take  for  in- 
stance, his  likening  separator  milk  to  roast  beef  with  the  fat  off;  I 
think  it  would  have  been  better  had  he  likened  it  with  beef  from 
which  tea  is  made,  with  all  the  juice  extracted ;  if  he  had  taken  th^t 
illustration,  it*  would  have  been  all  right. 

If  there  is  any  law  enacted,  let  it  be  made  so  as  to  be  of  the  greatest 
good  to  the  greatest  number,  and  least  possible  harm  to  any  one.  Is 
there  any  law  in  existence  that  does  not  oppress  somebody?  The  man 
who  wants  to  sell  liquor  on  Sunday  thinks  the  law  is  oppressive,  and 
that  one  thousand  dollars  is  too  much  license  to  pay,  but  when  he 
embarks  in  that  business,  he  knows  that  there  are  certain  restric- 
tions plac(nl  upon  him.  He  knows  when  he  violates  the  Jaw  that  he  is 
liable  to  fine-and  impriisonment,  and  I  say  that  the  law  has  ho  terror 
to  the  upright  man,  but  only  to  the  evil  doers. 
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MILK  ENSrECTION  AND  MILK  STA:NDABDS. 


ADDBK88  BT  HENRY  COMVORT,  FalHngton,  Buek$  County,  Pa. 


I  am  an  advocate  of  the  inspection  of  milk,  not  by  a  system  of 
standards,  but  by  an  inspection  that  will  go  into  the  dairies  and 
prodncers  of  milk  at  their  places  of  business,  and  there  have 
a  practical  demonstration  of  the  character  of  the  milk  that 
is  being  handled.  One  of  the  speakers  spoke  of  a  producer 
of  raUk  w^ho  had  large  gutters  and  troughs  in  his  cow-stables>  and 
that  they  laid  on  wire  matting,  and  every  two  weeks  these  were 
cleaned  out.  I  do  not  believe  you  would  think  that  that  was  good, 
wholesome  sanitation.  No  man  would  want  to  raise  an  animal  over  an 
offensive  vault  of  that  kind,  and  we  do  not  believe  that  good  milk  can 
be  produced  with  such  surroundings. 

The  farmer  seems  to  think  that  whatever  is  easiest,  or,  at  least 
some  of  them,  in  his  work,  or  whatever  will  get  the  greatest  amoimt 
of  work,  is  the  most  important  thing  for  them  to  consider,  and  they 
pay  no  attention  to  the  sanitation  of  their  stables  and  the  health  of 
their  cattle;  and  as  the  great  argument  for  milk  inspection  has  been 
the  health  of  the  product,  is  it  not  wise  for  us  to  invewtigate  the 
dairies  and  the  milk  supply  of  the  State  regularly?  We  do  not  want 
to  simply  investigate  the  amount  of  solids,  whether  it  has  11,  11%,  or 
13%,  per  cent,  as  not  being  of  much  etfect  on  the  public  health;  but, 
whether  it  is  a  diseased  product,  whether  the  milk  is  setting  around  in 
contact  with  the  disease  germs  which  may  be  there,  is  of  much  more 
importance  than  the  question  of  standards. 

In  regard  to  the  question  of  feeding,  I  would  like  to  say  one  word: 
Can  we  make  good  milk  by  feeding,  or  can  we  not?  I  did  believe  liiat 
once,  and  started  out  by  raising  the  quantity  of  milk  by  using  Hol- 
stein  cows>  but  could  not  feed  the  Holsteln  up  to  a  large  prodiict.  It 
is  not  possible,  we  know,  to  starve  a  Jersey  down  to  the  Hereford,  or 
feed  a  Hereford  up  to  the  12  or  14  standard  of  Ohannel  Island  breeds. 
I  don't  think  it  would  be  well  to  have  it  go  on  record  by  this  Board 
that  feed  has  no  effect  on  quality.  We  have  to  feed  to  some  extent  for 
quality  and  for  quantity. 

We  hope  there  wUl  be  some  legislation,  first  in  sjuppressing  the  dis- 
ease of  tuberculosis  among  catUe.  Then,  if  you  wish  to  go  further, 
go  into  the  dairies  and  use  that  good  sense  that  should  be  manifested 
on  the  part  of  all  successful  men  who  are  disposed  to  furnish  a  healthy 
product  to  their  customers,  apd  have  cleanliness  in  the  production  of 
the  milk,  rather  than  whether  we  have  11^  or  12^  per  cent.  If  we 
have  it  high,  Mr.  Abbott  says  that  it  will  oftentimes  result  in  the  con- 
viction of  innocent  men.  If  we  have  it  low,  the  avaricious  and  dis- 
honest would  water  it  down  to  a  lower  standard. 

I  have  a  large  dairy,  and  in  my  experience  with  it,  I  feel  tliat  what 
we  need  most,  is  milk  of  a  good,  first-class,  dairy  cow,  fed  with  whole- 
some food,  and  good  food  and  exercise,  cleanliness  in  the  stables 
where  the  cows  are  kept,  and  also  in  the  handling  of  the  milk,  w>  that 
we  will  have  it  as  clean  and  pure  as  possible.    I  believe  it  is  all  im- 
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portant  to  know  whether  we  have  good  milk;  and  this  can  only  be 
known  by  seeing  that  all  the  »uiTounding«  are  favorable  to  its  pro- 
duetion.  I  believe  this  is  more  important  than  whether  it  be  11^  or 
12i  per  cent  or  any  other  amount  of  fat.  If  you  attempt  to  legislate 
on  the  question,  I  doubt  very  much  the  wisdom  of  it.  Parties  have 
attempted  to  have  acts  passed  prohibiting  the  sale  of  skim-milk.  I 
contend  that  we  have  no  right  to  say  whether  the  milk  shall  have  2J 
or  li,  as  the  bill  proposed  last  winter,  or  whether  it  is  policy  to  pro- 
hibit any  skim-mUk. 

It  has  been  said  that  it  is  detrimental  to  the  pnblic  health  to  feed 
separator  milk,  and  I  suppose  the  physicians  that  were  here  will  agree 
with  me  that  if  there  be  any  impurities  in  the  milk,  that  the  centri- 
fugal force  throws  them  off.  If  all  the  fat  were  taken  out,  there  is  stiU 
another  element  of  food  in  it;  it  is  certainly  a  food  product  which  is 
very  valuable  and  ought  not  to  be  taken  out  of  the  market  A  great 
many  milk  dealers  have  a  good'  trade  for  skim  milk,  and  we  believe  it 
is  good  government  to  allow  a  wholesome  product  to  be  sold.  We  be- 
lieve the  passage  of  such  an  act  were  for  the  purpose  of  enlarging  the 
market  in  behalf  of  selling  new  milk,  rather  than  serving  the  public 
health. 

Mr.  McCracrbn.  Regarding  the  sanitary  question,  there  is  a  wide 
difference  of  opinion  as  to  the  proper  treatment  of  cows  in  the  stables, 
and  I  know  it  is  the  practice  of  many  of  our  dairymen,  especially  in 
the  western  part  of  onr  State,  to  use  the  grated  floors,  that  you  abuse 
in  your  address;  and  it  is  the  practice  of  some  of  our  other  dairymen 
to  keep  their  cows  in  box-stalls  and  leave  the  cows  stand  for  quite  a 
considerable  time  on  the  straw  and  manure  combined,  and  each  of 
those  practices  have  their  advocatea  Now  we  have  your  idea  con- 
cerning a  grated  floor.    What  is  your  idea  of  a  boxed  stall? 

Mr,  Comfort.  From  a  standpoint  of  saving  the  greatest  amount 
of  manure,  probably  it  is  best  saved  in  the  box-stall,  and  if  dragged 
out  and  spread  on  the  land  immediately,  it  is  the  most  economical 
method.  But  a  large  amount  of  straw  and  manure  generates  gases 
and  nnwholesome  surroundings.  T^e  best  consensus  of  opiniou  is 
that  the  nearer  you  can  obtain  surroundings  free  from  dirt,  the 
cleaner  the  bed,  tiie  better  the  quality  of  the  milk  and  the  healthful- 
ness  of  the  milk  and  animal. 

Mr  McCrackbn.  Could  those  objectionable  features  be  over- 
(ioane  by  the  use  of  plaster? 

Mr.  Comport.  In  listening  to  ex-Govemor  Hoard,  the  opinion 
was  advanced  favorable-  to  plaster  as  holding  the  gases.  He  is  very 
particular  to  have  the  stables  of  his  patrons  scrupulously  clean,  using 
plaster  night  and  morning  to  keep  tiiem  clean;  thus,  a  little  ensilage 
left  in  the  stable  will  sour;  that  a  bucket  of  milk  sitting  there  an 
hour  or  so  will  seriously  affect  the  quality  and  good  taste  of  his  best 
butter.  He  also  stated  that  he  had  a  certain  difficulty  with  cheese  in 
one  factory.  Every  man's  milk  is  analyzed  every  day  and  paid  for  ac- 
cording to  butter  fats.  They  found  that  there  was  something  the 
matter  with  the  cheese,  and  they  separated  every  patron's  mOk  for  a 
few  days  and  located  it  on  one  farm,  and  made  up  their  minds  that 
those  cows  were  drinking  some  foul  water.  They  went  to  the  farm 
and  found  the  cattle  were  drinking  water  from  a  pond  in  the  centre  of 
the  field,  and  that  the  cows  stood  in  there.  They  prevailed  on  that 
msn  to  fppcp  tb«t  ofT  nnd  <1Hvp  th«*TP  to  another  plncp  to  watpr  th^m, 
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and  the  trouble  was  at  once  removed.  I  believe  that  your  milk  ves- 
sels and  everything  connected  with  its  production  should  be  kept  ab- 
solutely clean. 


MILK  INSPECTION  AND  MILK  STAND AKI>S. 


BT  OBOROI  ABBOTT,  PMkuMphia  Pa. 


I  feel  that  this  is  a  very  opportune  time  to  discuss  the  milk  question 
before  the  State  Board  of  Agriculture  of  Pennsylvania,  while  a  year 
removed  from  the  heat  attendant  upon  efforts  at  legislation.  There- 
fore I  rejoice  in  this  oppoptimity  to  have  this  subject  discussed,  and 
laid  before  our  thinking  agricultural  members. 

I  am  in  full  accord  with  all  that  is  by  way  of  encouraging  legisla- 
tion looking  towards  the  suppression  of  contagious  diseases  among 
cattle,  and  feel  that  it  is  but  right  to  say  here,  that  the  Guernsey 
Breeders'  Association,  which  held  their  annual  meeting  yesterday, 
adopted  a  resolution  which  would  have  been  presented  here  today,  had 
not  the  secretary  of  the  association  missed  the  train  this  morning. 
However,  he  has  telegraphed,  asking  that  the  substance  of  the  resolu- 
tion be  stated,  which  is  about  as  follows:  "The  Guernsey  Breeders' 
Association  realizing  that  tuberculosis  is  in  a  degree  present  amongst 
the  dairy  cattle  of  our  State,  think  it  necessary  that  measures  should 
be  adopted  for  the  extermination  of  the  disease,  and  believe  that  the 
best  disposition  that  can  be  made  of  this  subject,  would  be  to  place 
it  in  the  care  of  the  Governor  and  the  Secretary  of  the  State  Board  of 
Agriculture,  as  has  been  done  in  this  State  in  the  case  of  pleuro- 
pneumonia." 

The  impression  was  given  out  by  a  previous  speaker  that  you  might 
find  that  tuberculosis  is  more  prevalent  among  the  Channel  Island 
and  other  registered  cattle  than  among  common  herds.  With  refer- 
ence to  this,  I  would  state  that  some  recent  experiments  have  been 
made  with  tuberculin,  in  the  State  of  Delaware.  Twelve  herds  were 
tested,  with  the  result  that  in  five  common  or  grade  herds,  53  per 
cent  were  found  to  be  affected;  in  six  Channel  Island  herds,  12  per 
cent,  and  in  one  Holsteini  herd,  8  per  cent  were  affected.  We  should 
be  careful  of  drawing  conclusions  from  too  limited*  data,  but  so  far  as 
this  experiment  goes,  it  is  in  favor  of  the  registered  cattle. 

I  am  in  fuU  accord,  individually,  with  what  has  been  proposed  by  the 
Guernsey  Breeders'  Association,  that  the  proper  place  to  rest  this 
work  is  wilh  the  Secretary  of  the  State  Board  of  Agriculture  and  the 
Governor.  We  want  to  approach  this  question  in  the  line  of  building 
up,  and  not  of  tearing  down.  We  do  not  want  to  frighten  the  people 
into  the  belief  that  they  are  using  impure  milk;  I  think  the  trade  has 
already  suffered  from  statements  to  this  effect.  Agriculturists  should 
meet  this  problem  very  much  as  our  United  States  government  met 
a  similar  one,  in  the  effort  to  introduce  our  meats  more  largely  in 
European  markets^  The  Bureau  of  Inspection,  in  Chicago,  was  not 
instituted  to  prolong  life  in  Europe,  but  to  open  up  a  better  market 
for  our  products. 
P 
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Notwithstandinj?  the  strenuous  effort  that  has  been  made  to  estab- 
lish that  tuberculosis  is  transmitted  to  the  human  family,  through  the 
medium  of  milk,  it  is  yet  far  from  satisfactorily  proven  that  such  is 
the  case.  While  it  thus  remains  unproven,  is  it  worth  while  to  as- 
sume the  worst?  Is  it  not  more  reasonable  to  restore  confidence  by 
exhibiting  to  our  population  that  agriculturists  and  those  interested 
in  dairy  products  are  working  with  a  view  to  eradicate  this  disease 
from  the  herds  of  the  State?  We  have  heard,  to-day,  that  the  State 
Board  of  Agiiculture  is  able  to  work  very  smoothly  with  the  Legisla- 
ture. It  certainly  can  work  harmoniously  with  the  farmers  also  in 
this  line,  and  thus  obtain  their  aid  and  co-operation  in  order  to  secure 
the  extermination  of  the  disease. 

Another  important  point  is  the  question  of  reasonable  compensa- 
tion for  cattle  destroyed.  It  is  sometimes  said  that  a  tubercular  cow 
is  not  worth  anything,  and  asked  why  the  owner  should  be  paid  be- 
cause of  her  destniction.  But,  sometimes,  one-half  of  the  animals 
that  are  eliminated  by  the  tuberculine  test,  give  no  physical  manifes- 
tations of  the  disease,  and  are  doing  good  work  in  the  dairy.  It  is 
only  reasonable  that  the  public  should  help  pay  for  the  loss  of  cows 
that  are  yielding  their  owner  good  returns,  seeing  that  their  destruc- 
tion is  ordered  for  the  common  good. 

With  regard  to  milk  inspection  and  milk  standards,  we  are  ready  to 
aiccept  inspection  if  reasonably  conducted,  and  have  been  ready  for 
years;  but  as  to  what  shall  constitute  a  proper  inspection,  there  are 
three  central  points  or  features  of  difference,  on  account  of  which,  for 
ten  years  past,  the  battle  has  been  waged  backwards  and  forwards. 
These  three  central  points  of  difference  have  been  and  are:  First, 
"Shall  there  be  guilt  irrespective  of  knowledge?"  secondly,  "Shall 
there  be  limits  for  solids  in  milk,  Hxed  by  law,  and  if  so,  what  shall 
these  limits  be?"  and  thirdly,  "Shall  the  sale  of  skim  milk  be  per- 
mitted, or  prohibited?"  Some  who  have  presented  milk  bills  for  en- 
actment, have  claimed  that  the  holder  of  the  milk  must  be  held  abso- 
lutely responsible  for  its  character,  irrespective  of  his  ability  to  ascer- 
tain the  same.  The  opposition  claim  that  this  is  unreasonable,  and  that 
when  you  make  it  a  crime  or  penal  offence  to  have  in  possession  for 
sale,  milk  of  a  certain  description,  that  then  it  is  absolutely  wrong  to 
ignore  the  presence  or  absence  of  a  guilty  knowledge,  not  of  law,  but 
of  fact.  If  the  producer  of  or  the  dealer  in  milk  was  handling  a 
manufactured  product  into  which  he  could  put  certain  component 
parts  for  a  given  result,  as  in  the  case  of  fertilizers,  there  would  be  no 
material  hardship  in  demanding  that  he  should  have  a  knowledge  of 
the  chemical  composition  of  the  article  in  question.  On  the  contrary, 
he  is  concerned  with  a  natural  product,  and  one  of  extreme  variabil- 
ity; and  furthermore,  milk  is  a  perishable  article  that  must,  of  neces- 
sity, be  sold  before  it  can  be  analyzed  and  its  component  parts  be 
known.  To  thus  make  imperative  that  the  holder  of  milk  should  se- 
cure an  analysis  in  advance  of  sale,  when  it  is  impossible  so  to  do,  is 
simply  tyranny. 

A  previous  speaker  informed  you  that  European  governments  have 
instituted  inspection,  and  it  is  but  reasonable  that  we  should  follow 
in  their  footsteps;  but  let  me  tell  you  they  reject  these  three  objection- 
able features  that  some  are  striving  to  make  a  part  of  inspection  in  a 
few  of  the  States  of  our  Union.  A  clause  of  the  British  adulteration 
act,  under  which  milk  proeecutions  are  conducted,  is  as  follows: 
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"That  no  person  shall  be  liable  to  be  convicted  under  either  of  the 
last  foregoing  sections  of  this  act  in  respect  to  the  sale  of  any  article 
of  food,  or  of  any  drug,  if  he  shows  to  the  satisfaction  of  the  justice 
or  court  before  whom  he  is  charged,  that  he  did  not  know  of  the 
article  of  food  or  drug  sold  by  him,  being  so  mixed,  colored,  stained  or 
powdered  as  in  either  of  thoee  sections  mentioned,  and  that  he  could 
not  with  reasonable  diligence  have  obtained  that  knowledge."  I 
would  further  call  your  attention  to  the  general  adulteration  act  of 
the  State  of  Pennsylvania:  "If  any  person  shall  sell  or  expose  for 
sale,  the  flesh  of  any  diseased  animals,  or  any  other  unwholesome 
flesh,  knowing  the  same  to  be  diseased  or  unwholesome,  or  sell  or  ex- 
pose for  sale,  unwholesome  bread,  drink  or  liquor,  knowing  the  same 
to  be  unwholesome;  or  shall  adulterate  for  the  purpose  ctf  sale,  any 
flour,  meal,  or  other  article  of  food,  any  wine,  beer,  spirits  of  any  kind, 
or  otiier  liquor  intended  for  drinking,  knowing  the  same  to  be  adult- 
erated; or  shall  adulterate  for  sale,  or  shall  seU,  knowing  the  same  to 
be  adulterated,  any  drugs  or  medicine,  such  person  so  offending  shall 
be  guilty  of  a  misdemeanor,  and  upon  conviction,  be  sentenced  to  pay 
a  fine  not  exceeding  one  hundred  dollars,  or  undergo  an  imprisonment 
not  exceeding  six  months,  or  both  or  either,  at  the  discretion  of 
the  court."  You  see  that  the  guilty  knowledge  feature  pervades  the 
action  all  through.  Now  I  ask  why  our  legislators  are  asked  to 
single  out  milk  producers  and  dealers,  and  place  them  in  a  different 
category?  In  the  case  of  most  of  the  articles  recited,  it  is  possible  to 
acquire  the  requisite  knowledge,  but  not  so  with  milk.  ^Tiy  these 
invidious  distinctions,  not  requiring  knowledge  where  it  is  possible 
to  obtain  it,  and  requiring  knowledge  where  it  is  impossible  to  obtain 
it?  Is  it  any  wonder  that  our  legislators  have  refused  to  inflict  such 
injustice  upon  the  milk  interests?  Seven  of  our  States  only  have  legis- 
lation upon  their  statute  books  affecting  milk,  embracing  the  two  fea- 
tures of  guilt  without  knowledge  and  the  establishment  of  legal  limits. 
We  shall  see  as  we  go  on  how  satisfactory  it  has  proven.  New  Jersey 
gave  this  sort  of  legislation  a  trial,  but  has  amended  it  to  give  some 
relief.  Martin  Grey,  of  the  firm  of  Grey  &  Grey,  of  Camden,  who  had 
defended  a  number  of  cases,  wrote  in  1890:  "Under  our  law,  it  is  no 
defence  that  the  party  charged  did  not  know  of  the  deficiency,  or  that 
he  had  no  means  of  knowledge.  I  have  tried  almost  all  of  the  milk 
penalty  cases  in  our  end  of  the  State,  and  in  the  earlier  trials  sought 
to  interpose  the  defence  of  want  of  knowledge,  or  to  offer  evidence 
proving  conclusively  the  absolute  impossibility  of  knowledge,  as  in 
the  case  of  the  dealer  to  whose  wagon  at  the  railroad  station,  milk 
has  but  a  moment  before  the  seizure  been  delivered.  The  mere  state- 
ment of  this  case  shows  at  once  that  knowledge  of  the  character  of 
the  milk  was  impossible  to  the  dealer.  In  aU  these  cases  the  judges 
ruled,  as  they  were  obliged  to  rule  by  the  terms  of  the  law,  that  want 
of  knowledge  of  the  deficiency  in  solids,  or  physical  impossibility  of 
ascertaining  the  deficiency,  was  not  admissible  as  a  defence.  The  re- 
sult in  my  experience  has  been  that  the  manifest  injustice  of  enforc- 
ing a  penalty  upon  an  innocent  dealer,  acting  in  good  faith,  has  dis- 
gusted the  juries,  so  that,  notwithstanding  the  directions  of  the  court 
and  despite  the  evidence  being  excluded,  the  juries,  disregarding,  of 
course,  their  oaths,  have  often  refused  to  find  the  dealer  guilty.  1  re- 
gard this  as  a  most  unfortunate  situation,  where  positive  law  does 
not  comport  with  natural  justice,  so  that  juries  ore  placed  in  a  posi- 
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tian  to  be  tempted  to  despise  their  obligation  to  return  tbeir  verditl 
according  to  the  evidence/' 

I  will  read  from  a  letter  of  Charles  E.  Hendrickson,  of  Mount  Hollj, 
for  many  years  prosecuting  attorney  for  Burlington  county,  New  Jer- 
sey. He  says:  *^  have  always  insisted  and  now  believe  that  the  word 
'^knowingly'*  should  be  inserted  in  these  sections  declaring  the  of- 
fense and  its  punishment  As  it  is  now  in  this  State,  I  understand 
that  courts  are  bound  to  instruct  juries,  and  do,  that  if  they  believe 
the  analysis  correct,  they  must  convict,  regardless  of  any  want  or  ab- 
sence of  guilty  knowledge."  As  stated,  the  law  was  found  to  be  so 
obnoxious  in  New  Jersey  that  it  has  been  amended. 

Now  as  to  "Milk  Standards."  In  all  Europe  as  far  as  I  have  been 
able  to  learn,  no  government  has  established  a  legal  standard  or  limit, 
and  yet  a  recent  speaker  referred  us  to  Europe  for  illustration  of  in- 
spection. I  wish  we  might  copy  after  Europe.  I  wish  our  legislators 
would  copy  after  Paris,  w^here  a  valuable  Olustration  of  enlightened 
food  control  is  to  be  met  with;  where  each  police  station  receives 
samples  of  food,  etc.;  these  samples  are  analyzed  at  the  Municipal 
Laboratory,  gratis,  and  certificates  of  analysis  given  the  furnishers  of 
samples.  The  Chef  du  Laboratoire,  Girard,  states:  "Thus  en- 
lightened by  certificates  of  analysis,  they  (the  buyers),  can  change 
the  furnisher  and  seek  elsewhere  such  food  and  drink  as  would  be 
worth  the  price  they  are  willing  to  give,  and  that  will  rex)ay  the 
trouble  of  their  search.  This  abandonment  of  the  adulterating  vender 
by  his  cheated  client  constitutes  for  the  former  a  pecuniary  punish- 
ment not  less  severe  than  the  fines  inflicted  in  courts." 

Dr.  Vieth,  formerly  of  England,  now  of  Germany,  who  has  been 
quoted  here,  is  a  very  eminent  and  lai-gely  experienced  authority  upon 
milk  analysis.  He  says:  "The  difficulty  of  fixing  standards  for  natural 
products  is  universally  admitted.  Nature  does  not  allow  herself  to  be 
confined  within  narrow  bounds,  but  delights  in  pleasant  variations. 
More  than  with  a  great  many  other  natural  products,  is  this  the  case 
with  milk,  and  I  do  not  think  it  is  saying  too  much,  that  a  real  stand- 
ard for  any  given  sample  of  milk  can  only  be  furnished  by  a  cor- 
responding sample  of  the  same  milk  taken  before  any  interference  has 
been  possible." 

Dr.  James  Bell,  Chief  Analyst  at  the  Government  Somerset  House 
Laboratory,  London,  in  the  oi)ening  speech  at  the  conference  on  food 
adulterations,  held  1884,  stated  that  Parliament  deliberately  ab- 
stained from  fixing  limits  of  quality  for  natural  products,  whether  in 
a  raw  or  prepared  state.  Dr.  Bell  further  stated  that  whiskey,  gin, 
rum  and  brandy  are  the  only  articles  which  are  required  to  be  sold  at 
not  less  than  a  specific  strength,  unless  otherwise  declared  at  the  time 
of  sale,  and  then  adds,  "These  spirituous  liquors  are  in  a  different 
position  to  natural  products,  for  being  in  all  cases  mixtures  of  manu- 
factured spirits  and  water,  the  relative  proportions  are  readily  ascer- 
tainable; and  further,  in  his  work  on  'Analysis  and  Adulteration  of 
Foods,'  he  states:  "The  application  of  a  uniform  standard,  which 
would  operate  alike  fairly  to  consumer  and  vendor,  to  a  natural  pro- 
duct like  milk  having  a  wide  range  of  quality,  is  a  problem  of  which 
a  satisfactory  solution  may  be  almost  regarded  as  impossible."  He 
goes  on  to  say:  *T!t  is  frequently  urged  that  certain  limits  founded 
upon  the  analysis  of  samples  of  average  quality  should  be  laid  down 
and  legalized  for  natural  products^  below  which  such  products  should 
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be  deemed  to  be  not  of  the  nature,  irabstance  or  quality  of  tlie  article 
demanded;  but _ the  adoption  of  such  limits  might  lead  to  grave  dif- 
ficulties. It  is  the  opinion  of  practical  men  that  it  would  be  unwise 
to  adopt  any  legislative  measure  with  respect  to  limits  of  quality 
which  would  tend  to  discourage  production  and  diminish  the  supply  of 
any  article  of  food.  It  would  manifestly  be  an  economic  blunder,  if, 
for  instance,  in  order  to  raise  the  quality  of  milk  by  one-half  of  one 
per  cent,  on  the  non-fatly  solids,  the  actual  production  were  to  be 
diminished  by  ten  per  cent  in  quantity,"  because  that  would  enhance 
the  price. 

Now,  to  come  nearer  home,  take  the  late  Professor  G^eorge  H.  Oook 
of  New  Jersey,  who  was  so  long  the  honored  head  of  the  New  Jersey 
Agricultural  Experiment  Station,  who  wrote:  **The  state  law  requir- 
ing 12  per  cent  total  solids  in  milk  is  not  too  high  for  general  inter- 
ests; but  it  should  be  so  amended  as  to  protect  innocent  parties  from 
being  charged  with  criminality,  on  account  of  failures  to  which  they 
are  liable."  Dr.  E.  H.  Jenkins,  Chemist  at  the  Connecticut  Agricul- 
tural Experiment  Station,  in  his  report  for  1882,  says:  'It  is  a  mat- 
ter of  great  importance  to  know  not  simply  what  is  the  average  com- 
position of  herd  milk,  but  what  composition  it  may  have;  what  are 
the  limits  within  which  pure  herd  milk  comes,  and  whether  it  is  prac- 
ticable to  establish  by  law,  or  by  regulation  among  dealers  in  miUi,  a 
standard  of  comi)osition  which  shall  distinguish  pure  milk  from  that 
which  is  watered  or  skimmed."  Here,  today,  I  heard  Dr.  Lee  speak  of 
average  milk,  and  I  pricked  up  my  ears,  for  to  make  ''average  milk" 
the  limit,  simply  means  to  kill  half  the  cows.  Nearly  all  this  milk 
legislation  fixing  limits  is  based  on  averages.  I  cannot  imagine  how 
it  is  possible  that  this  point  has  not  arrested  the  attention  of  legis- 
lators. To  adopt  averages  for  limits  really  means  to  condemn  more 
than  one-half  of  the  cows,  because  they  will  take  their  turns  in  giving 
low  results.  We  have  just  been  told  that  they  found  average  milk  to 
yield  thus  and  thus  in  different  localitiea  Why  do  not  they  tell  us 
how  low  they  found  the  milk?  That  is  what  legislators  should  know. 
Again,  in  the  same  report,  Dr.  Jenkins  says:  "If  we  will  establish  a 
minimum  limit  for  the  percentage  of  solids  and  fat,  which  shall  in  no 
case  condemn  pure  milk  in  any  locality,  we  shall  have  to  make  it  ab- 
surdly low."  That  is  just  the  objection  laid  down  today  by  Prof. 
Cochran :  "H  you  are  going  to  make  a  limit,  you  must  make  it  low." 
There  is,  however,  no  occasion  to  make  such  legal  limits.  A  man 
that  has  had  a  life-long  reputation  for  honesty  has  a  great  deal  to 
lose  if  charged  with  selling  adulterated  milk,  and  if  fined  and  im- 
prisoned in  consequence.  It  does  not  make  any  difference  under  the 
laws  of  these  seven  States,  if  it  is  above  this  limit  for  364  days  of  the 
year;  but  if  it  goes  below  that  limit  on  the  365th  day,  he  is  liable  to  be 
advertised  in  the  newspapers,  and  to  be  put  in  jaU  for  selling  adulter- 
ated mUk.  Certainly,  it  is  the  limit,  not  the  average,  that  concerns 
him.  As  a  matter  of  fact,  of  the  common  herds  of  this  country,  five 
out  of  six  piwluce  milk  that  goes  below  12  i)er  cent  of  solids,  at  times. 

Let  us  come  down  for  a  moment  to  the  recent  results  at 
the  Columbian  Fair,  and  notice  the  analyses  in  that  90  days  test  for 
those  Short  Horn  cows.  They  were  animals  picked  from  the  whole 
United  States  for  their  peculiar  merit  as  butter  makers.  What  re- 
sults do  we  find  in  that  test?  Fourteen  days  out  of  the  ninety,  the 
milk  of  those  picked  Short  Horn  cows  was  below  12^  per  cent,  in 
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solide,  the  standard  that  is  asked  for  in  Pennsylvania,  and  that  now 
established  in  Pittsbnrg.  This  was  not  the  result  from  individnal 
cows,  but  from  a  herd  of  25  cows. 

In  the  New  Jersey  Agricultural  Experiment  Station  report:  for 
1883,  may  be  found  analyses  of  milk  of  known  purity,  from  12  herds, 
taken  monthly  throughout  the  year.  The  highest  analysis  was  15.47 
per  cent,  and  the  lowest,  11.67  per  cent  The  milk  of  six  of  the 
twelve  herds  fell  below  the  state  legal  limit  of  12  per  cent,  upon  one  or 
more  occasions. 

Had  the  milk  been  tested  every  day,  instead  of  onee,  monthly,  the 
number  of  low  results  would,  of  course,  have  been  greatly  increased 
Again  in  the  New  Jersey  Experiment  Station  report  for  1890,  will  be 
found  forty-two  analyses  of  milk  of  Ayrshire,  Holstein-Priesian,  and 
Short-Hom  herds  for  August,  1890.  Of  these  analyses,  twenty- 
one  fell  below  12  per  cent  total  solids;  while  the  average  was  but 
12.11.  As  at  the  recent  Chicago  test,  these  cows  were  sent  to  the 
station  to  compete  in  a  butter  contest  of  the  breeds,  and,  as  a  matter 
of  course,  the  breeders  sent  their  best  butter  animals.  Thus  the  best 
cows  for  that  month  did  not  keep  up  to  the  Staters  legal 
limit  more  than  one-half  the  time.  The  breed,  time  in  milk, 
and  climatic  influence  have  almost  everything  to  do  with  the 
solids  in  milk.  Feeding  has  little  or  nothing  to  do  with  the  result; 
tjwo  or  three  years  ago  we  would  have  regarded  that  as  heresy.  In 
Denmark,  there  were  over  1152  cows  in  112  lots,  on  9  farms,  placed  at 
the  disposal  of  the  National  Bureau  of  Agriculture  for  five  years,  for 
test  and  exi)eriment,  with  the  result  that  changes  in  feed  were,  prac- 
tically, not  at  all  traceable  in  the  chemical  composition  of  the  milk. 
An  experiment  conducted  at  the  Ontario  Agricultural  College  gave 
similar  results. 

Skckbtaky  Eoqb.  "That  is  to  say  it  does  not  influence  the  qual- 
ity of  milk  but  the  quantity." 

Mb.  Abbott.  That  is  correct.  This  deduction  is  further  corrob- 
orated by  the  results  of  experiment  at  Cornell  and  at  the  Dlinois  Ex- 
periment Station.  The  advocates  of  high  limit  used  to  say,  **feed  your 
cows  up  to  the  limit";  but  it  is  now  demonstrated  that  feed  will  not 
bring  the  result.  I  had  analyzed  weekly,  last  year,  the  milk  of  26 
grade  Jersey  herds;  18  of  the  whole  did  not  at  all  times  keep  up  to 
12.5  per  cent,  total  solids.  With  a  standard  of  12.5  per  cent,  I  ask, 
what  would  be  my  iM>sition  in  receiving  the  milk  of  these  high  grade 
Jersey  herds?  In  addition,  we  found  also  amongst  these  high  grade 
herds,  four  shippers  that  shipped  milk  below  12  per  cent  Now  I 
won't  say  whether  it  was  adulterated  or  not,  but  I  do  say  I  did  not 
have  the  chance  to  adulterate  it.  Taking  the  kind  of  law  that  some 
parties  want  to  place  on  the  statute  books,  I  would  have  to  hire 
deputies  to  help  me  serve  out  my  terms  of  imprisonment,  and  I  am 
sure  that  I  could  not  pay  all  the  fines. 

Dr.  Lee  has  spoken  of  the  great  honesty  of  the  farmer,  and  claims 
that  the  dealer  adulterates  the  milk.  I  consider  this  a  slander.  We 
have  had  milk  inspectors  in  Philadelphia  for  three  or  four  years  past; 
they  have  required  milk  to  stand  106  to  108  by  the  lactometer,  and 
yet" they  report  only  5  per  cent,  to  10  per  cent  of  adulteration.  What 
tradesman  could  make  a  better  showing?  I  believe  that  the  milk 
business  of  Philadelphia  is  in  particularly  good  hands;  that  we  have  a 
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set  of  dealers,  and  have  had  for  the  last  fifty  years,  who  have  done  a 
straight  business,  who  have  sold  and  do  seU  the  milk  as  good  as  they 
receive  it 

Marshall  &  Cochran,  milk  analysts,  had  throughout  the  year  1892, 
under  their  supervision,  the  milk  of  250  herds  supplying  milk  to 
Philadelphia,  with  results  as  follows:  Total  number  of  analyses, 
10,927;  number  below  12.5  per  cent  of  total  solids,  3,352;  below  12 
per  cent,  1,041;  below  9  per  cent  of  solids  not  fat,  9,150;  below  8.5  per 
cent  of  solids  not  fat,  2,328.  Of  the  250  herds,  the  milk  of  245  did  not 
at  all  times  keep  up  to  12.5  per  cent,  and  that  of  210  herds  did  not 
keep  up  to  12  per  cent  of  total  solids.  Samples  were  taken  upon  the 
arrival  of  the  milk  at  the  station  in  the  city.  If  pure  mUk  never  falls 
below  12  per  cent  or  12.5  per  cent.,  total  solids,  must  we  not  conclude 
that  it  is  the  farmer  who  adulterated  the  milk,  instead  of  the 
dealers? 

We  have  been  told  about  the  limit  of  13  per  cent  in  Massachusetts. 
My  brother,  who  does  my  analytical  work,  a  year  or  two  since  pur- 
chased in  Boston,  30  samples  of  milk  of  retailers.  Twenty-two  of  the 
thirty,  upon  analysis,  feU  below  the  standard  of  13  per  cent.  I  have  a 
letter  here  from  which  I  will  read  a  paragraph.  You  know  who  Pro- 
fessor James  Cheeeeman  is;  a  dairy  expert  of  unsurpassed  ability  and 
qualification.  He  says,  speaking  of  Boston,  "The  pretence  that  all 
milk  sold  is  13  per  cent  is  a  farce,  and  every  one  knows  and  admits  it; 
but  the  fear  of  watering  keeps  the  legislature  from  amending."  Here 
is  the  error  of  standards;  that  is,  the  reason  there  should  not  be  stand- 
ards. The  chemist  shoidd  simply  go  before  the  court  and  state,  that 
upon  an  analysis  made,  in  his  opinion,  such  and  such  milk  was  adult- 
erated, whether  it  had  12  per  cent,  13  per  cent,  or  14  per  cent  solids. 
Adulteration  is  much  better  indicated  by  the  disturbance  of  the  rela- 
tive proportions  of  the  component  parts,  than  by  comparison  with  any 
limit 

Professor  Cheeseman  says  further:  "We  have  a  sensible  inspector 
who  winks  at  a  great  deal  of  milk  between  12^  and  13  per  cent  That 
is  all  very  well  for  the  man  who  knows  how  to  wink  back.  I  contend 
that  It^slation  of  this  kind  is  in  the  interest  of  dishonesty.  Why 
have  you  seen  honest  and  meritorious  dealers  coming  here  to  Harris- 
burg  to  oppose  proposed  milk  legislation?  Because  they  are  straight 
and  honest,  and  do  not  want  to  be  at  the  mercy  of  unprincipled  in- 
spectors. A  law  that  makes  it  to  a  man's  interest  to  be  dishonest 
and  his  misfortune  to  be  honest,  ought  to  be*  vigorously  opposed  and 
condemned  in  the  strongest  terms. 

Tlie  (Miemist  of  the  New  York  Exx)eriment  Station  has  written 
me  as  follows:  'T  wish  to  acknowledge  the  receipt  of  the  leaflet  sent 
by  you.  I  am  very  glad  you  have  taken  this  matter  in  hand,  and  have 
80  clearly  shown  the  fallacies  upon  which  so  much  of  our  legislation 
has  been  based.  I  have  for  some  time  had  it  in  mind  to  call  atten- 
tion to  some  of  the  inconsistencies  of  our  New  York  State  law  per- 
taining to  standard  of  milk.  I  have  rarely  found  that  milk  that  con- 
tain<»d  3  per  cent,  of  fat  contains  as  much  as  12  per  cent,  total  solids, 
which  the  law  says  it  must  contain.  It  is  time  the  light  of  more 
recent  investigations  should  be  thrown  upon  the  hasty  conclusions,  as 
well  as  the  imp(Tf(»ct  work  previously  done.  The  legislation  upon  our 
books  pertaining  to  milk  seems  almost  farcical  when  we  come  to  see 
the  incorrect  and  untrue  basis  upon  which  so  much  of  it  rests.    I  am 
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heartily  in  sympathy  with  your  eflEorte  to  correct  the  errors  that  now 
are  so  generally  prevalent.  I  want  simply  to  see  truth  (science)  pre- 
vail." You  can  see  how  the  New  York  law  is  regarded  by  an  emi- 
nent authority  in  that  State. 

Now  a  few  words  regarding  the  milk  legislation  at  present  in  force 
in  this  State.  There  was  an  act  passed  in  1869,  empowering  the  coun- 
cils of  cities  and  boroughs  to  provide  for  the  inspection  of  milk.  In 
1878,  a  General  Act  was  enacted  prohibiting  the  adulteration  of  milk. 
It  has  been  largely  enforced  in  Philadelphia,  and  there  has  been  no 
difficulty  in  securing  convictions  under  it  Next  came  the  act  of  1885, 
the  Pittsburg  Act  Of  all  the  monstrosities  of  legislation  that  ever 
defiled  any  State  statutes,  that  act  of  1885,  is,  perhaps,  the  greatest 
I  think  it  the  most  ridiculous,  contradictory,  absurd  and  unintelligible 
piece  of  legislation  that  ever  got  on  our  statute  books.  Philadeljriliia 
milk  interests  took  no  pains  to  resist  it  when  it  was  passed;  but 
when  the  attempt  was  made  to  apply  it  in  Philadelphia,  we  resisted 
it  successfully  in  the  courts,  though  the  inspectors  continued  to  har- 
rass  the  dealers  with  it 

Our  Philadelphia  oi-dinance  is  more  reasonable,  as  it  contain^  the 
following  clause:  ''No  person  shall  be  liable  to  the  penalties  imder 
this  ordinance,  if  he  shows  to  the  satisfaction  of  the  magistrate  be- 
fore whom  he  is  charged  with  any  violation  thereof,  that  he  could  not 
have  ascertained  that  the  milk  was  altered,  adulterated,  impure  or 
unwholesome."  You  will  notice,  this  clause  resembles  that  of  the 
British  adulteration  act  While  limits  were  fixed  in  the  ordinance, 
it  is  held  that  there  was  not  authority  for  it  under  the  act  of  1869.  It 
is  also  said  the  city  has  not  the  power  to  imprison  for  the  recovery  of  a 
fine. 

The  amount  of  solids  in  milk  has  little  or  nothing  to  do  with  sanita- 
tion. I  agree  with  Dr.  Leffman,  and  disagree  with  Dr.  Lee  in  this 
matter.  MUk  simply  furnishes  the  base  from  which  is  concocted  a 
ration  for  babies;  cream  and  sugar  are  often  added,  and  almost  al- 
ways copious  additions  of  water  are  ordered  by  physicians,  usually 
from  33  per  cent  to  60  per  cent  It  is  infinitely  more  important,  in 
order  to  secure  perfect  sanitation,  that  the  most  scrupulous  cleanli- 
ness be  observed,  from  the  milking  pail  to  the  bottle  from  which  the 
babe  takes  its  milk.  The  attention  of  inspectors  is  taken  up  with 
testing  for  solids  in  milk,  a  commercial  matter;  and  though  they  are 
health  officers,  sanitation  receives  scarcely  any  attention  at  their 
handa 

As  to  the  effort  to  suppress  the  sale  of  skim  milk,  I  think  it  is  a 
very  bad  thing  for  people  to  come  to  the  legislature  of  any  State  to 
gain  an  advantage  over  their  neighbors,  and  outside  of  the  inspectors, 
this  is  the  animus  of  the  anti-skim  milk  movement.  The  inspectors 
want  to  simplify  and  ease  their  work  by  securing  that  there  shall  be 
only  one  kind  of  mUk  to  inspect.  lie  who  has  skim-milk  to  sell,  has 
just  as  much  right  to  market  it  as  he  that  has  whole  milk.  It  is  com- 
monly objected  that  if  we  admit  skim-milk,  it  is  likely  or  liable  to  be 
used  in  adulterating  whole  milk.  Let  us  look  at  this  plea  for  a 
moment:  Take  New  York  City,  where  skim  milk  is  prohibited;^a 
dealer  needs  a  few  quarts  of  cream  a  day  for  his  customers;  how  is  he 
to  get  it?  Will  he  send  up  to  Orange  county  or  Wariiington  county 
for  it,  or  take  it  off  his  whole  milk?  The  temptation  is  to  take  it  off 
his  whole  milk.     Again,  is  not  every  one  who  is  supplied  with  whole 
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milk  able  to  secure  ddm  milk  for  the  purpose  of  adulteration,  if  he 
desires  so  to  do,  bj  simply  taking  oflf  the  cream?  Tliereis  a  demand  for 
cream  and  a  demand  for  cheap  milk;  the  temptation  is  to  meet  both 
by  robbing  the  whole  milk  of  its  cream.  'Oie  law  forbidding  the  sale 
of  skim  milk  for  whjat  it  is,  encourages  its  sale  for  that  which  it  is 
not.  Thus,  legislation  defeats  its  profesoed  object  I  consider  it  one 
of  the  greatest  misfortunes  to  the  agricultural  and  dairy  interests 
that  any  branch  or  portion  of  the  agricultural  community  should 
think  that  it  is  justifiable,  or  to  their  interest,  to  endeavor  to  suppress 
the  sale  of  skim  milk.  The  health  authorities  have  joined  in  the  hue 
and  cry,  and,  as  a  matter  of  fact,  the  sale  of  it  is  prc^ibited  in  New 
York,  Newark  and  Jersey  City. 

Skim  milk  affords  a  wholesome  and  cheap  food  for  the  million. 
Families  whidi  use  a  quart  of  whole  milk,  should  use  in  addition  two 
or  three  quarts  of  skim  milk.  It  is  asked,  "would  you  feed  a  baby 
on  skim  milk?*'  Certainly  not;  neither  would  we  give  it  a  diet  of 
roast  beef,  nor  of  granulated  sugar;  but  is  that  any  reason  why  we 
should  not  sell  beef  and  granulated  sugar?  Neither  is  a  skim-milk 
fed  to  infants,  but  is  bought  by  the  pitcher  full  as  a  drink,  and  is  used 
in  making  bread  puddings.  It  is  used  as  a  part  of  the  ration  in  a 
mixed  diet  Protein  is  largely  found  in  skim  milk,  and  is  obtained  in 
this  form  at  low  C08t  You  know  thait  protein  is  the  expensive  portion 
of  our  food;  it  usually  costs  about  25  cents  per  x>ound.  Skim-milk  is 
equivalent  to  roast  beef,  with  the  fat  trimmed  out. 

If  instead  of  this  agitation  against  skim-milk,  our  health  authori- 
ties would  strive  to  make  the  people  appreciate  its  great  value,  if  our 
farmers  recognized  its  value,  instead  of  decrying  it,  as  some  are  doing, 
good  would  result  to  producer  and  consumer.  If  the  inhabitants  of 
Philadelphia  were  brought  to  appreciate  the  value  of  this  food,  I  be- 
lieve that,  whereas,  now  the  City  of  Philadelphia  is  consuming  an- 
nually only  about  one  hundred  million  quarts  of  milk,  it  would  con- 
sume two  or  three  hundred  millions  of  quarts,  annually. 

Farmers  tell  us  that  we  cannot  compete  with  the  West  What  is 
the  natural  thing  to  do?  Certainly,  to  produce  those  commodities  in 
which  the  West  cannot  compete  with  u&  They  cannot  send  skim- 
milk  from  Iowa  or  the  Dakotas  to  the  East  I  believe  that  skim 
mOk  should  take  the  place  of  coffee,  and  of  beer  also,  as  it  is  both  feed 
and  drink. 

Some  may  think  that  only  patrons  of  creameries  would  be  benefited 
by  the  sale  of  skim-milk.  But,  if  the  creamery  proprietor  gets  an  ad- 
ditional profit,  does  not  this  at  once  make  him  a  stronger  bidder 
against  the  city  dealer,  and  would  not  the  result  be  that  prices  would 
be  improved  aU  around?  I  cannot  see  why  our  agriculturists  are 
not  impressed  with  this  view  of  the  case.  The  consumers  would  be 
helped  in  securing  cheap,  wholesome  food;  the  farmers  would  be 
helped  to  a  better  market;  every  one  would  be  helped,  and  in  my 
opinion,  it  would  be  a  blessing  without  a  drawback. 


F» 
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REPORTS  OF  HONORARY  OFFICERS. 


EEPORT  OP  THE  BOTANIST. 


By  THOMAS  MEBHAM,  Botani  to/ the  Board,  Germanlottm,  Pa. 


Much  of  the  work  of  your  botanist  in  connection  with  his  official 
duties  have  been,  as  heretofore,  the  namin,i^  of  unknown  plants  sent 
to  him  by  correspondents,  usually  from  those  who  were  anxioug  to 
identify  stmnjife  weeds.  Aside  from  this  there  has  been  m(n*e  than 
usual  correspondence  in  relation  to  the  improvement  of  fruits  and 
plants,  and  it  may  be  worth  while  to  note  that  the  jjeneral  principle 
on  which  nature  works  in  making  chanjje  has  not  hitherto  been  well 
undt^rstood,  and  yet  in  more  recent  times  knowledp^e  has  proj^ressed 
faster  than  might  have  been  expected.  It  was  at  one  time  the  gen- 
eral belief  that  plants  were  originally  made  we  now  find  them, 
and  that  what  little  variation  may  be  found  among  them  was  a  very 
slight  improvement  of  no  more  importance,  indeed,  than  the  difference 
in  feature  or  form  among  individuals  of  the  human  family;  and  that 
outside  of  this  slight  variation,  for  perhaps  identity  sake,  no  new 
species  was  ever  introduced  since  the  first  establishment  of  the  gen- 
eral order  of  things.  With  the  incoming  of  what  is  known  as  Dar- 
winian views,  a  sudden  jump  was  made  to  what  appears  to  be  the 
other  extreme.  It  was  thought  that  everything  was  subject  to 
change,  according  to  circumstances.  That  when  a  plant,  for  instance, 
had  been  growing  for  ages  in  a  comparatively  wet  piece  of  ground, 
and  then  by  some  circumstances  should  find  itself  confined  to  drier 
regions,  the  plant  would  take  on  a  change  of  form  in  order  to  adapt 
itself  to  the  new  requirements,  and  in  this  way  new  forms  and  species 
would  originate  by  reason  of  the  external  conditions  acting  on  vege- 
table life.  More  careful  observations,  however,  show  that  although 
these  external  conditions  may  make  some  change,  it  rarely  results  in 
any  marked  deviation  from  the  typical  form;  but,  as  we  know  there 
has  been  evolution  of  form — a  fact  which  is  readily  proved  by  the  study 
of  fossil  remains,  it  is  still  a  subject  for  broad  intellects  to  try  to  get  at 
the  law  by  which  these  vecretable  forms  are  changing.  While  the 
idea  of  general  fixity  prevailed  it  was  thought  that  we  could  only  ob- 
tain new  varieties  Ijy  hybridization.  Hence,  when  any  marked  dif- 
ference from  a  normal  form  appeared  wild,  it  was  thoucrht  to  be  a 
natural  hybrid  between  the  two  species,  and  therefore  hybridization 
and  the  changing  of  the  environment  so  as  to  act  on  the  organism 
were  regarded  as  the  only  two  methods  by  which  any  marked  devia- 
tion from  a  normal  type  could  be  obtained.  The  advance  recently 
cently  made,  and  already  referred  to,  however,  seems  to  be  in  the  di- 
rection of  the  belief  that  it  is  by  some  internal  energy  that  new  forms 
develop  from  older  forms,  and  that  this  enercry  operates  by  reason 
of  some  condition  of  the  nutritive  forces.  Just  in  what  way  this 
operates  is  yet  to  be  cleared  up.  New  forms  will  appear  with  a  sud- 
denness that  is  surprising.    One  may  have  thousands  of  peach  trees 
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or  mulberry  trees  or  willow  trees  or  of  any  tree  growing  jierfectly  up- 
right)  and  all  at  once  one  form  will  appear  with,  weeping  or  pendulous 
branches.  Thousands  and  thousands  of  maples^  beeches  and  birches 
tiave  been  raised,  all  coming  with  normal  green  leaves,  when  all  of  a 
sudden  one  will  appear  with  purple  leaves.  And  what  is  true  of  habit 
or  color  is  true  to  the  forms  of  fruits  or  seeds  or  of  any  other  character 
valued  by  the  agriculturist  or  horticulturist  Those,  therefore,  who 
would  improve  any  particular  race  of  fruits,  seeds  or  flowers,  will  g^in 
far  more  by  watching  these  little  w^anderings  of  nature  from  a  nor- 
mal type  than  they  will  do  by  any  process  of  hybridization  or  culture. 
It  is  indeed  true  that  cultivation  will  make  fruits  or  seeds  larger  than 
they  would  do  in  a  neglected  condition,  and  it  is  generally  believed 
that  under  the  laws  of  heredity  any  character  thus  acquired  may  be 
communicated  to  its  descendants.  Under  this  belief  raisers  of  vege- 
table or  agriculturnl  seeds  always  prefer  to  save  the  finest  and  the 
best  for  seed.  The  larger  ear  of  Indian  corn,  th«*  larger  tomato,  or 
even  the  larger  potato,  in  the  minds  of  many  good  agriculturists  is 
selected  for  seed  under  the  belief  that  it  does,  to  some  degree,  aflPect 
the  progeny,  as  indeed  it  doubtless  does;  but  the  best  results  are  ob- 
tained by  selecting  the  individual  plants,  and  not  merely  individual 
fruits,  which  show  some  disposition  to  wander  from  the  type  in  the 
direction  which  we  desire,  rather  than  from  a  large  fruit  or  seed  from 
an  individual  tree.  To  illustrate  the  point  here  made,  a  cut  is  an- 
nexed of  a  branching  com. 

This  one  plant  occurred  among 
hundreds  of  others  in  the  same  com 
field,  which  have  no  branching  char- 
acter, and  yet  all  from  precisely  the 
same  lot  of  seeds.  Instead  of  send- 
ing up  one  tall  stalk  with  one  or  two 
ears  of  corn,  branches  have  come  out 
from  the  lower  portion  of  the  stem, 
and  each  branch  has  its  separate 
corn  bearing  system.  No  condition 
operated  on  this  plant  any  more 
than  on  the  other  plants,  but  it 
branched  under  some  internal  law 
with  which  we  are  wholly  unac- 
quainted. If  seeds  were  taken  from 
this  branching  corn  and  planted,  un- 
der the  law  of  heredity  the  larger 
number  of  seedlings  would  be 
branching  as  this  parent  plant  has 
branched.  A  further  illustration 
might  be  introduced  in  regard  to  the 
color  of  grains.  There  are  white, 
yellow  and  black  beans,  but  no 
amount  of  artificial  culture  or  out- 
side conditions,  would  change  a 
whole  crop  of  yellow  beans  into 
black  beans.  In  producing  a  black 
bean  there  would  be  no  intermediate 
grades  or  shades  of  color.  All  at  once,  and  without  any  expectation 
11-7-94 


162  Agriculture  of  Pennsylvania.        [Off.  Doc. 

perhaps,  the  cultivator  finds  a  plant  among  his  white  ones  bearing 
black  beans,  and  he  sows  them,  and  a  black  race  of  beans  is  the  re- 
sult. And  what  is  true  in  this  is  really  true  of  all  races  and  forms 
of  cultivated  grains  and  vegetables.  That  change  to  some  extent 
can  occur  by  outward  agencies  has  been  shown  m  the  cases  of  so- 
called  pedigree  seeds.  In  the  case  of  wheat  Mr.  Hallet  has  introduced 
very  good  varieties  by  selecting  the  best  seeds  for  several  generations, 
and  possibly  every  farmer  knows  that  poor  seed  wheat  will  yield 
poor,  returns.  Some  actual  experiments  in  this  latter  line  have,  how- 
ever, been  made  at  the  Government  Agricultural  Experiment  Sta- 
tion of  North  Dakota,  and  in  a  recent  publication  illustrations  have 
been  given  on  products  of  wheat  from  seeds  treated  under  different 
conditions.  Poor  seeds  resulted  in  poor  crops.  In  this  connection 
much  interest  has  been  attached  to  some  experiments  made  nearly 
half  a  century  ago  by  a  French  observer  named  Fabvre,  who  believed 
that  wheat  was  developed  from  a  species  of  grass  called  Aegilops 
ovata.  He  is  rei)orted  to  have  selected  at  every  generation  those 
specimens  that  were  more  nearly  in  the  line  of  wheat,  and  that  he 
eventually  succeeded  in  developing  perfect  wheat.  It  is  but  fair  to 
say  that  there  is  no  record  of  anyone  having  experimented  with  this 
same  grass  and  with  the  results  as  Monsieur  Fabvre  claimed  to  have 
resulted.  Wheat,  rye,  barley,  oats  and  other  cereals  have  been 
cultivated  by  many  long  before  the  historic  age  began,  and  though 
they  have  produced  numerous  variations,  and  are  still  varying,  there 
has  been  really  no  evidence  that  any  great  change  has  ever  occurred. 
The  best  rule  for.  the  cultivator  is  to  carefully  watch  his  crops  and  to 
note,  any  one  particular  plant  that  may  seem  to  have  early  seed,  larger 
seed,  or  some  other  point  which  he  is  desirous  of  improvement,  and 
then  to  take  that  particular  plant  for  seed-bearing  or  propagating 
purposes,  watching  still  among  the  progeny  for  some  one  individual 
that  may  come  nearly  up  to  his  ideal.  He  may  not  know  the  law 
which  underlies  his  change,  or  the  power  which  directs  this  energy, 
but  this  is  not  material  so  long  as  we  perfectly  understand  that  these 
results  follow  in  this  way. 


THE  SOFT  PHOSPHATE  OF  FLORIDA,  ITS  NATURE  AND  ITS 
AGRICULTURAL  VALUE. 


BY  Dr.  Wm.  PRKAR,  Chemist  of  the  Board,  State  College,  Penna. 


An  unacidulated  phosphate  has  recently  been  pushed  vigorously 
upon  the  fertilizer  market  of  this  State  under  the  name,  '^Natural 
Plant  Food,"  about  which  many  questions  have  been  asked.  It  is 
really  the  material  known  to  the  fertilizer  trade  a*  the  "Soft  Phos- 
phate of  Florida,"  In  view  of  the  very  high  claims  made  for  it  by 
those  offering  it  for  sale,  it  may  be  of  interest  to  briefly  state  what  is 
known  concerning  it 

Hard,  nodular  lumps  rich  in  phosphate  of  lime  having  been  found  in 
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certain  rivers  of  Florida,  further  search  revealed  that  extensive  de- 
posits of  pebbles  of  similar  composition  and  of  compacted,  rock-like 
aggregations  of  such  nodules  existed  at  available  depths  in  the  banks 
contiguous.  Later,  it  was  observed  that  the  more  or  less  soft  matrix 
in  which  the  hard  "rock  phosphate'*  is  imbedded,  also  possesses  a  high 
content  in  phosphoric  acid.  It  has  been  offered  ujpon  the  fertilizer 
market  for  four  years  past 

In  a  recet  paper  on  "Florida  Phosphates,''  (1)  Peacock  speaks  of  this 
material  as  follows:  "Soft  phosi^iate  is  found  with  both  clay  and 
sand  soils  as  pockets  and  also  as  the  matrix  of  other  forms  of  phos- 
phates. It  closely  resembles  fine  clay,  being  usually  moist,  compact 
and  heavy.  Its  predominant  color  is  white,  but  it  shades  through 
cream,  yellow,  gray  and  brown,  and  like  all  other  phosphates,  bleaches 
somewhat  on  exposure.  The  proportion  of  tricalcium  phosphate  con* 
tained  varies  widely,  ranging  from  40  to  80  per  cent,  tiie  average  be- 
ing about  65  per  cent.  The  combined  oxids  of  it<m  and  aluminum 
vary  from  3  to  14  per  cent  with  an  average  of  about  7.  It  is 
usually  mined  with  pick  and  shovel  much  in  the  same  manner  as  clay 
is  worked  up.  The  deposits  generally  run  very  even  and  yield  enor- 
mously, the  average  yield  pen  acre  being  placed  at  5,000  tons.  In  the 
'land  i)ebble'  field,  the  matrix  is  a  soft,  porous  marl,  impregnated  with 
soft  land  pebbles  in  large  quantities."  The  treatment  subsequent  is 
very  simple:  The  soft,  moist  material  is  stored  for  ninety  days  under 
cover,  ground  fine  and  bagged  for  sale,  having  dried  sufficiently  with- 
out artificial  heating. 

As  indicated  above,  the  composition  of  this  soft  phosphate  is  sub- 
ject to  wide  variations.    Peacock  cites  the  following  detailed  analysis: 

Per  cent. 

Moisture, .20 

Combined  water, 1.75 

Silicic  acid,   26.90 

Phosphoric  acid,  29.49 

(Equivalent  to  tri-calcium  pliosphate), ^4*3S 

(Soluble  in  ammonium  citrate), 7. 75 

Alumina  and  iron  oxid,  2.75 

Magnesia,   1.64 

Alkaline  chlorids,  .50 

Carbonic  acid,  fluorin  and  loss, 2.49 

Bicarbonate  of  soda, * 1.19 

Carbonated  water,  1,21 

But  cases  in  which  variations  wider  than  those  indicated  by  this 
writer  have  been  observed  in  the  course  of  experiment  station  in- 
vestigations: Thus,  a  sample  analyzed  at  the  ;^ode  Island  station, 
(2)  contained  20.84  per  cent,  of  alumina,  2.52  per  cent  of  iron  oxid  and 
scarcely  any  carbonate;  a  sample  analyzed  at  the  Florida  station  (3) 
showed  17.14  per  cent  of  alumina  and  0.50  per  cent,  of  iron  oxid,  with 
2.50  per  cent  of  carbonate  of  lime;  while  an  analysis  made  at  the 
Alabama  station  (4)  showed  32.39  per  cent  of  insoluble  matter  (sand, 

1.  The  American  Fertilizer,  I,  72-3. 

2.  BuHetin  No.  13,  p.  172. 

3.  BuHetin  No.  13,  p.  9. 

4.  BuUtUn  No.  48,  p.  6.  ^ 
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etc.),  and  only  16.54  per  cent  of  phosphoric  acid,  of  which  only  0.32 
pen  cent,  was  soluble  in  ammonium  citrate,  none  being  dissolved  by 
water;  a  sample  of  ground  raw  South  Carolina  phosphate  rock  ex- 
amined at  the  same  time,  showed  28.73  per  cent  of  total  phosphoric 
acid  and  2.26  per  cent,  of  available — though,  of  course,  the  South 
Carolina  rock  too  shows  considerable  variation  in  its  composition. 

Not  to  buiHien  the  eye  with  too  numerous  figures,  it  may  be  permitted 
to  cite  the  average  of  a  large  number  of  analyses  of  the  several 
Florida  hard  phosphates  used  for  the  manufacture  of  super  phos- 
phates, of  similar  South  Carolina  phosphates,  and  of  these  soft  phos- 
phatesj  for  the  purpose  of  clearly  establishing  the  general  differences 
between  the  latter  and  the  former.  (5). 

Florida  Rock        South  Carolina  Rock      Florida  Soft 
Phosphate.  Phosphate.  PhMphate. 

Per  Cent.  Per  Cent.  Per  Vent. 

Phosphoric  acid, 36 .  10  25-28  32.50 

Iron  and  aluminum  oxids,  4.80  1-6  8.70 

In  general,  therefore,  the  soft  phosplhate  is  richer  in  phosphoric 
acid  than  South  Carolina  "floats,"  but  it  contains  considerably  more 
of  the  phosphates  of  iron  and  aluminum,  and  is  therefore  unfitted  for 
acidulation;  for,  as  has  been  explained  in  i)apers  presented  earlier  to 
the  Board,  the  phosphates  of  iron  and  aluminum  require  a  dispropor- 
tionately large  amount  of  phosphoric  acid  for  their  acidulation,  and 
the  superphosphates  even  when  most  carefully  made,  are  liable  to  ex- 
tensive reversion  of  the  soluble  phosphates  to  insoluble  forms.  For 
these  reasons,  the  soft  phosphate  is  put  upon  the  market  in  a  finely 
gnound,  raw  condition  to  be  applied  to  the  land  without  any  further 
preliminary  treatment 

In  the  circulars  presenting  the  merits  of  this  fertilizer,  its  rich- 
ness in  total  phosphoric  acid,  as  compared  with  that  found  in  super- 
phosphates, is  especially  dwelt  upon;  and  it  is  even  claimed  that  the 
acid  in  the  dissolved  rock  is  a  positive  source  of  injury  to  the  soil. 
There  is  nothing  in  the  composition  of  the  acidulated  phosphates 
likely  to  injure  the  soil  chemically  or  in  the  matter  of  texture.  There 
is,  in  properly  manufactured  acid  phosphates,  no  free  sulfuric  acid, 
and  the  free  phosphoric  acid  is  only  in  small  amount,  and  quickly  com- 
bines with  any  oxid  of  iron  or  aluminum  or  with  the  lime  of  any 
calcium  carbonate  that  may  be  present  in  the  soil  The  investiga- 
tions of  Whitney  (6)  show  that  the  capillary  behavior  of  solutions  of 
acid  phosphate  is  not  very  different  from  that  of  water,;  so  that  no 
change  of  texture  of  the  soil  by  reason  of  any  influence  of  this  kind 
is  to  be  expected. 

However,  a  direct  comparison  of  the  effects  upon  crops  by  the  two 
classes  of  phosphates  affords  the  best  answer  to  the  questions  arising 
in  this  connection.  In  studying  the  problem  in  this  way  it  is  to  be 
recalled  that  the  relative  value  of  the  new  phosphate  will  differ  ac- 
cording to  the  character  of  the  soil  to  which  it  is  applied,  and  to  the 
nature  of  the  plant  used.  There  have,  thus  far,  been  few  accurately 
made  field  tests  with  the  Florida  soft  phosrphate.  There  is  no  reason 
to  believe,  however,  that  it  differs  in  its  behavior  in  the  soil,  from 
other  lime  phosphates,  rich  in  iron  and  aluminum.    In  a  paper  printed 

6.  Miner's  "Florida,  South  CaroUna  and  Canadian  FhoBphates,"  pp.  91  and  IK, 
«.  U.  S.  Weather  Bureau,  Bulletin  No.  4. 
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in  the  report  of  the  Board  for  1890  (pp.  98-10(i),  I  have  qnite  fully  in- 
dicated the  general  results  of  comparative  tests  upon  phosphates  of 
this  description.  I  wil  not  repeat  here  what  was  given  there,  but 
will  note  a  few  of  the  later  studies  upon  the  same  point  In  Bulletin 
No.  48,  of  the  Alabama  Agricultural  Experiment  Station,  Dr.  N.  T. 
Lupton  reports  a  field  test  made  to  determine  the  comparative  produc- 
tiveness of  ground  raw  phosphate  and  acid  phosphate  under  different 
conditions  and  to  determine  whether  decomposing  organic  matter 
converts  insoluble  into  soluble  phosphate.  For  the  former  test  two 
soils  were  used,  (1)  A  strong  red  soil;  (2)  A  poor  sandy  soiL  The  re- 
suits  wene  as  follows — stated  in  pounds  per  acre: 

Strong  Red  Land. 


Plot. 


1, 
3. 
8, 
4, 
5, 
6. 
7. 
8. 
9, 
10, 
11, 
12. 
13. 
14, 


Fenliiier. 


Total 

phoAphorio 

add. 


ATallable 

phosphorlo 

aold. 


Tield 
of  seed 
cotton. 


Florida  pbospbate,  200  lbs. :  cotton  seed  meal,  200  lbs., 
Florida  pbospbate.  4ti0  lbs. ;  cotton  8e<»d  meal.  400  lbs.. 
Acid  pboKpbate.  300  lbs. ;  cotton  seed  metil,  300  lbs.,  .  . 
Add  pbospbate,  400  lbs. ;  cotton  seed  meal,  400  lbs.,  .  . 

Unfertilised. 

Florida  pbospbate,  200  lbs. ;  cotton  seed,  400  Ids.,  ... 
Florida  pbospbate.  400  lbs. :  cotton  seed.  800  lbs.,    .  .  . 

Aold  pbospbate,  200 lbs.;  cottonseed.  40Olbs 

Add  pbospbate,  400 lbs.;  cottonseed,  800 lbs., 

UnferUlized 

Florida  pbospbate.  400  lbs., 

Add  pbospbate,  400 lbs., 

Cotton  seed  meal,  400  lbs., 

Cottonseed.  800 lbs 


88.46 
78.nj 
86.10 
70.20 


7.02 
14.04 
80.46 
60.9i 


86.14 
70  28 
8)84 
76.68 


2.70 
6.40 
28.32 
66.40 


66  16 

67  44 
12.76 

4.12 


1.28 
48.16 
12.76 

4.12 


1,017 

1,106 

846 

1.109 

86S 

919 

1.182 

1,178 

1,387 

981 

898 

976 

1.2T1 

1,396 


Poor  Sandr  Land. 


Plot. 

FertilUer. 

Total 
pbospboric 

Available 
pbospboric 

Tield 
of  seed 
cotton. 

l 

Florida  DbosDbate.  400  lbs.. • 

66.16 
132.33 

67.44 
114.88 

1.28 
2.66 
48.16 
96.32 

290 

I: 

Florida  pbospbate.  800  lbs., 

Add  pbospbate,  40U  lbs., 

220 
197 

4, 
6. 

Acid  pbospbate,  SUOlbs., 

No  fertiliser, 

144 
106 

1: 

10, 

Florida  pbospbate,  400  lbs. ;  cotton  seed  meal,  400  lbs 

Florida  pbospbate,  800  lbs.;  cotton  seed  meal,  800  lbs.,  .  .  . 

Acid  pbospbaie.  400  lbs.;  cotton  seed  meal,  400  lbs., 

Add  pbospbaie,  800  lbs.:  cotton  seed  meal,  800  lbs., 

Unfertilised, 

78.92 
167.84 

'•0.20 
140.40 

14.01 
28.08 
60.92 
131.84 

249 
828 
262 
821 
234 

The  results  here  given  are  not  by  any  means  conclusive.  The 
land  was  apparently  not  uniformly  fertile.  In  the  case  of  the  red 
land,  there  seems  to  have  been  enough  phosphoric  acid  already  there 
for  the  uses  of  the  cotton  plant.  In  the  case  of  the  sandy  land,  there 
was  lack  of  phosphoric  acid,  but  the  inequalities  of  the  soil  prohibit  a 
closer  generalization  than  that  the  two  phosphates  had  approximately 
equal  effects. 

Eight  mixtures  of  cotton  seed  or  cotton  seed  meal,  with  Florida  or 
South  Carolina  phosphates,  subjected  to  fermentation,  showed  no 
regular  increase  of  soluble  phosphoric  acid;  the  variations  in  the  re- 
sults are  so  lacking  in  uniformity  as  to  suggest  that  inequality  of  the 
mixture  was  the  principal  source  of  variation,  and  that  there  was 
probably  very  little  solution  of  phosphoric  acid  in  the  course  of  the 
fermentation. 

The  Connecticut  Experiment  Station  (7)  presents  the  results  of  a 

7.  Annual  Report,  1889.  pp.  2OS-10. 
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number  of  field  tests  on  different  farms,  with,  dissolved  bone  black  as 
compared  with,  the  some  money's  worth  of  finely  pulverized  raw  pjioch 
phates,  of  lime  and  of  iron  and  aluminum:  Grand  Cayman  phos- 
phate, Thomas  slag,  and  South.  Carolina  rock.  The  results  may  be 
briefly  expressed  as  follows  in  terms  of  total  crop,  excluding  two 
cases  in  which  lack  of  uniformity  of  the  field  was  too  great  to  permit 
the  use  of  the  yields  thereon : 

Unfertilized  land,  100 

Dissolved  bone-black, 158   , 

Grand  Cayman's  phosphate, 151 

Thomas  slag,  163 

South  Carolina  rock, 141 

Hei^e  again,  the  dissolved  phosphate,  though  quicker  in  its  action 
and  therefore  better  fitted  for  trucking  purposes,  was  not  for  the  crop 
used  in  these  experiments,  com,  greatly  superior,  money-value  for 
money-value,  to  the  raw  phosphates. 

At  the  Pennsylvania  Experiment  Station  (8)  a  test  of  water-solu- 
ble and  reverted  phosphoric  acid,  ground  bone  and  South.  Carolina 
oats,  carried  on  for  six  years,  showed  the  following  order  of  produc- 
tiveness upon  the  calcareo-magnesian  soU  of  that  place:  Bone,  floats, 
reverted  phosphate  and  soluble  phosphate;  i.  e.,  the  order  of  produc- 
tiveness was  inversely  as  the  solubility;  the  absolute  yields  of  total 
crop  were  respectively:  5,641  lbs.,  4,092  lbs.,  3,667  lbs.,  and  3,290  lbs. 
These  fignres  are  corrected  for  lack  of  uniformity  in  the  original  soil. 

Pot  experiments  by  F.  W.  Morse  (9)  made  at  the  New  Hampshire 
Experiment  Station,  to  compare  the  several  effects  of  dissolved  bone- 
black,  ground  bone,  basic  slag  ("Thomas  slag"),  redondite  (a  phosphate 
of  iron  and  alumina),  and  "concentrated  phosphate,"  made  from  the 
latter,  gave  as  a  result  with,  a  cereal  crop,  the  following  conclusion: 
"The  results  of  the  two  years  show  that  the  concentrated  iron  and 
aluminum  phosphate  compared  favorably  with,  the  ground  bone  and 
basic  slag.  The  natural  phosphate  behaved  unlike  the  concentrated 
phosphate  made  from  it,"  giving  a  far  inferior  yield. 

Wihile  the  result  of  numerous  field  and  pot  tests  made  in  Europe,  in- 
dicate a  very  pronounced  general  superiority  of  water-soluble  phos- 
phoric acid  over  the  insoluble,  it  is  evident,  neverthdess,  that  on 
many  soils,  especially  when  cropped  with  plants  of  long  growing 
period,  the  raw  phosphate  is  nearly,  if  not  fully  as  useful  as  the 
dissolved  phosphate.  T^s  is  especially  probable  on  soils  rich,  in 
carbonate  of  lime  or  in  the  free  oxids  of  iron  or  aluminum. 

Be  careful,  however,  not  to  pay  too  high  a  price  for  the  maternal; 
assuming  a  percentage  of  30  per  cent  of  phosphoric  acid,  at  the  sell- 
ing price  of  |17  per  ton,  the  price  per  pound  of  phosphoric  acid  would 
be  2.8  cents.  The  phosphate  is  so  variable  that  it  should  be  bought 
only  upon  a  strict  guarantee  of  its  composition  in  the  useful  in- 
gredient 

It  is  probable  that  different  plants  exercise  quite  different  solvent 
powers  over  the  phosphates  present  in  the  soil.  Prof.  B.  Dyer,  in  a  re- 
cent paper  before  the  Chemical  Society  of  London,  showed  that  plant 
rootlets  possess  very  different  degrees  of  acidity  in  different  species— 

8.  Annual  Report,  1889,  pp.  159-161. 

9.  Agricultural  Science,  7,  67-72. 
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a  fact  previously,  but  not  bo  fully  shown  by  other  investigators.  At 
the  experimental  fanns  connected  with  the  national  school  of  agricul- 
ture, at  Grignon,  France,  it  has  been  observed  that  oats  can  take  up 
sufficient  phosphoric  acid  for  a  luxuriant  growth  from  a  soil  rich  in 
iron  phosphate,  while  wheat  will  starve  alongside. 

A  very  interesting  study  up<Hi  the  capacities  of  plants  in  this  par- 
ticular has  been  made  by  the  late  Prof.  Walten  Balentine,  at  the 
M^ine  Station.  (10).  The  plan  involved  the  comparison  of  the  several 
effects  of  nitrate  of  soda  and  muriate  of  potash  applied  alone,  applied 
with  raw  ground  South  Carolina  rock,  and  applied  with  an  equal 
quantity  of  phosphoric  acid  in  dissolved  South  Oarolina  rock.  The 
test  was  made  in  triplicate  with  each  of  the  following  plants:  Wheat, 
barley,  corn,  beans,  peas,  potatoes  and  turnips.  In  conclusion  the 
authoo  says:  **While  it  may  not  be  desirable  to  draw  definite  eon- 
elusions  from  so  small  an  amount  of  data  as  is  furnished  by  the  above 
described  experiments,  there  are  some  points  which  under  the  condi- 
tions of  these  experiments  the  results  appear  to  bring  out  sharply. 

1st  Different  crops  showed  a  decided  difference  in  their  powers  Of 
obtaining  phosphoric  acid  from  crude,  finely  ground  South  Carolina 
rock.  Wheat,  barley,  com,  peas  and  turnips  apparently  appropriated 
the  insoluble  phosphoric  acid  from  this  source  with  greater  or  less 
ease,  while  beans  and  potatoes  derived  no  benefit  from  it 

2d  The  greatest  practical  advantage  derived  from  the  use  of  fine- 
ground  South  Carolina  rock  was  with  the  turnips.  With  this  crop 
a  larger  weight  of  dry  matter  and  also  a  larger  weight  of  fresh  roots 
was  obtained  with  insoluble  phosphoric  acid  from  the  finely  ground 
South  Carolina  rock  than  with  an  equal  amount  of  soluble  phosphoric 
acid  from  acidulated  South  Carolina  rock. 

3d.  The  indieations  point  to  a  profitable  use  of  finely  ground  South 
Carolina  rock  as  a  manure  for  barley  and  peas  as  well  as  turnips. 

4.  The  acidulated  South  Carolina  rock  in  these  experiments  appar- 
ently depressed  the  yield  of  grain  with  barley  while  lai^ely  increas- 
ing the  amount  of  straw.  With  wheat  both  grain  and  straw  were 
lai^ely  increased  and  in  about  the  same  proportion. 


REPORT  OF  THE  VETERINARY  SURGEON. 


By  Dr.  p.  bridge.  Veterinary  Surgeon  of  the  Board,  Philadelphia,  Pa. 


I  have  the  honor  to  herewith  present  my  report  of  a  portion  of  the 
Work  accomplished,  under  provisions  of  the  Act  of  May  9th,  1889,  for 
the  year  ending  November  1st,  1894. 

It  affords  me  pleasure  to  be  able  to  again  report  that  no  ease  of 
contagious  pleuro-pneumonia  has  been  found  within  ih^  State  during 
the  year,  and,  in  fact,  not  for  a  number  of  years  past;  several  sus- 
picious cases  have  been  reported  by  local  veterinary  surgeons,  but  a 
careful  examination  has  clearly  shown  that  they  were  cases  of  tuber- 

10.  Annual  Report  for  1893,  Part  II,  pp.  13-25. 
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culoeis  or  other  lung  diseases.  Our  freedom  from  this  disease  is  due 
to  the  prompt  action  of  your  Board,  with  the  co-operation  of  the  Na- 
tional Bureau  of  Animal  Diseases,  and  inasmuch  as  the  latter  de- 
partment, through  the  National  Commissioner  of  Agriculture,  has  de- 
clared the  country  free  from  this  disease,  it  is  hoped  that  we  may 
not  have  to  again  report  its  outbreak. 

Early  in  November,  1893,  a  serious  outbreak  of  glanders  was  re- 
ported at  Wilkes-Barre,  but  owing  to  the  active  coH>peration  of  Dr. 
Leonard  Pearson,  of  Philadelphia,  and  the  local  veterinarians,  as- 
sited  by  the  JSanitary  Committee  of  Wilkes-Barre  City  Council,  the  dis- 
ease was  practically  confined  to  the  two  stables  in  which  it  originated, 
The  animals,  in  both  stables,  were  twice  tested  with  mallein,  and  all 
which  gave  the  characteristic  rise  in  temperalnire  indicating  infec- 
tion, were  killed  and  promptly  paid  for  by  your  Secretary.  When  the 
number  of  animals  exposed  to  the  infection,  and  the  character  of  the 
service  which  they  were  compelled  to  perform,  is  taken  into  consider- 
ation, we  have  causes  to  congratulate  the  owners  that  no  greater 
amount  of  loss  was  experienced. 

When  the  stables  were  first  visited,  they  were  found  to  be  under 
the  case  of  the  sanitary  committee  of  the  city  council,  and  your  Sec- 
retary did  not  deem  it  wise  to  change  the  administration  of  affairs, 
but  merely  confined  my  duty  to  inspecting  and  verifying  the  con- 
demnation of  animals  previous  to  paying  for  them.  Our  thanks  are 
especially  due  to  Drs.  Pearson,  Walter  and  Timberman  for  their  ac- 
tive, efficient  and  practical  co-operation,  by  which  the  expense  to  the 
State  was  greatly  decreased  without  in  any  manner  impairing  the 
efficiency  of  the  work. 

All  cases  of  glanders  which  have  been,  from  time  to  time,  reported 
have  been  carefully  investigated,  and  all  animals  found  to  be  infected 
have  been  prompUy  condemned  under  the  provisions  of  the  Act  of 
May  9th,  1889,  and  paid  for  by  the  Secretary  of  your  Board,  in  all 
cases,  to  the  entire  satisfaction  of  the  owners;  and  the  amount  thus 
saved  to  the  live  stock  owners  of  our  State  has  been  large,  and  many 
times  the  cost  of  the  work  performed. 

During  the  past  year  but  three  outbreaks  of  Texan  fever  have  been 
reported,  all  of  slight  extent,  and  in  each  case  they  were  placed  under 
the  charge  of  the  local  veterinarian,  who,  acted  under  the  instruc- 
tions of  the  officers  of  your  Board,  and  in  two  cases  with  the  co-opera- 
tion of  members  of  your  Board;  in  all  three  cases,  but  recently  pur- 
chased Western  cattle  or  those  already  on  the  farm,  were  affected, 
and  so  far  as  known,  no  outbreak  was  due  to  the  actual  importation 
of  Southern,  infected  animals.  This  condition  of  affairs  is  no  doubt 
largely  due  to  the  inspection  of  Southern  animals  at  the  leading  ship- 
ping points  in  the  West,  by  veterinarians  in  the  employ  of  the  United 
States  Bureau  of  Animal  industry,  and  also  to  the  prohibition  of  the 
shipment  of  Southern  animals,  except  during  certain  months  in  the* 
year. 

Several  outbreaks  of  anthrax  have  been  reported,  and  when  the 
character  of  the  weather  during  the  Intter  por-tion  of  July  and  all 
throujrh  Anjnist  is  taken  into  considorntion.  it  is  snrprisins:  that  more 
cases  of  this  disease  were  not  recorded.  The  water  supply,  in  many 
pastures,  was  either  dried  up  or  so  much  reduced  in  amount  as  to 
become  sta'gnant,  and  as  it  in  this  condition  carries  with  it  a  train  of 
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drcninstaiices  peculiarly  adapted  to  increasing  the  anthrax  germs, 
we  may  be  thankful  that  greater  losses  were  not  experienced. 

One  of  the  outbreaks,  near  Tyrone,  was  the  greatest  in  extent  that 
has  come  under  our  notice  since  the  formation  of  your  Board,  and  one 
near  Beech  Creek  was,  though  worse  in  some  respects,  confined  to  a 
smaller  number  of  animals,  with  a  less  total  loss  by  death.  The  out- 
break near  Beech  Creek  was  carefully  examined  by  Dr.  Leonard  Pear- 
son of  Philadelphia,  and  the  one  at  TjTone  by  your  Secretary  and 
myself. 

That  near  T^yrone  involved  196  head  of  animals,  imsturing  a  rough, 
mountain  enclosure  of  1,600  acres;  previous  to  our  receiving  notice  of 
the  outbreak,  a  large  number  of  animals  had  died,  and  at  the  time  of 
my  visit,  their  carcasses  were  contaminating  the  air  and  water  sup- 
ply in  various  parts  of  the  enclosure.  The  pond  near  the  centre  of 
the  enclosure  had,  for  want  of  rain,  been  reduced  to  a  mere  mud-hole 
of  warm,  stagnant  water,  and  taken  as  a  whole,  we  could  probably 
not  have  devised  a  series  of  surroundings  more  favorable  to  tiie  rapid 
increase  and  spread  of  the  germs  of  the  disease;  for  while  it  is  true 
that  in  the  absence  of  the  disease  germs,  no  amount  of  violation  of 
sanitary  laws  can  create  the  disease,  yet,  with  unfavorable  surround- 
ings, the  rapidity  of  the  spread,  and  the  losses  by  ^eath,  are  greatly 
increased. 

Immediately  after  my  visit,  all  animals  not  showing  the  symptoms 
of  the  disease  were  removed  to  other  pastures,  and  but  two  died  after 
removal,  and  these  were  in  reality  so  much  infected  at  the  time  of 
removal  that  no  amount  of  treatment  nor  satisfactory  sanitary  sur- 
roundings could  have  saved  them. 

Some  of  the  putrid  carcasses  were  found  lying  close  to  the  stream, 
then  nearly  dry,  which  supplies  a  portion  of  the  city  of  Tyrone  with 
water.  The  attention  of  the  local  authorities  was  called  to  the  dan- 
ger of  contaminating  the  water  supply,  and  through  this,  the  possibil- 
ity of  causing  disease  and  loss  of  life  to  the  citizens  of  Tyrone;  acting 
upon  the  advice  of  Secretary  Edge  and  myself,  all  carcasses  sufficient- 
ly near  the  stream  to  endanger  the  water  supply,  were  thoroughly 
burned  with  coal  oil  and  dry  wood,  and  it  is  gratifying  to  be  able  to 
report  that,  although  rain  followed  soon  after,  no  sickness  was  caused 
in  Tyrone. 

The  usual  number  of  outbreaks  of  Hog  Cholera  have  been  reported, 
but  inasmuch  as  the  Governor  and  Secretary  of  your  Board  have  not 
recognized  this  disease  as  coming  under  the  provisions  of  the  Act  of 
1889,  our  work  was  confined  to  giving  advice  to  the  owners  and  local 
surgeons  as  to  treatment  for  the  prevention  of  further  losses.  It  is 
gratifying  to  know  that  in  this  respect  the  advice  followed  resulted  in 
saving  the  lives  of  a  large  number  of  animals. 

During  the  year,  83  herds  of  cattle,  containing  1,464  animals,  have 
been  examined  for  tuberculosis;  a  large  proportion  of  these  have  been 
tested  with  tuberculin,  and  in  all  cases  all  animals  found  to  be  in- 
fected have  been  condemned,  killed  and  paid  for  under  the  provisions 
of  the  act  of  18S9. 

The  Philadplphia  Board  of  Health,  being  anxious  to  protect  the 
city  milk  supply  requested  the  co-operation  of  the  Secretary  and  sur- 
geon of  your  Board  for  an  examination  of  herds  in  the  suspected  dis- 
tricts laying  within  the  city  limits;  in  connection  with  Dr.  G.  R.  Hart- 
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man,  the  veterinary  surgeon  of  the  Board  of  Health,  I  carefully  ex- 
amined a  large  number  of  herds.  Where  there  was  a  reasonable  sus- 
picion that  tuberculosis  existed,  a  tuberculin  test  was  made,  and  all 
condemned  animals  killed.  It  is  somewhat  remarkable  that,  notwith- 
standing the  reported  prevalence  of  the  disease  in  the  district  north- 
west of  the  city  proper,  it  is  a  fact  that  out  of  590  animals  examined, 
but  nine  were  found  to  be  diseased.  This  was  probably  due  to  the 
fact  that  the  animals  were  allowed  to  run  at  large  upon  the  commons 
during  a  large  portion  of  the  year,  and  that  during  the  remainder  of 
the  season,  they  were  confined  in  stables  more  or  less  open,  thus  se- 
curing throughout  the  year  a  plentiful  supply  of  fresh  air  and  suf- 
ficient exercise  to  develop  and  maintain  that  condition  of  the  system 
which  would  enable  them  to  throw  off  disease  of  any  kind,  and  to 
prevent  the  permanent  lodgment  of  the  germs  of  tuberculosis  or 
other  diseases  in  their  systems;  for  while  no  amount  of  bad  ventila- 
tion, bad  feeding,  want  of  care  or  other  abuse,  can  create  tuberculosis, 
yet  it  is  a  fact  which  cannot  be  controverted  that  it  is  essentially  a 
disease- of  animals  highly  fed,  kept  in  tight  and  warm  stables,  and 
possibly  for  several  generations  bred  with  a  special  view  to  the  pro- 
duction of  milk  or  butter. 

A  number  of  herds  have  been  tested  with  tuberculin,  and  thus  far 
we  have  found  no  cases  of  the  characteristic  rise  of  temperature  under 
this  test  which  have  not  been  found  to  have  tubercles  in  some  por- 
tion of  the  body,  varying  from  a  few  in  the  mediastinal  gland  to  gen- 
eral tuberculosis  of  the  lungs  or  intestines. 

In  order  to  answer  the  many  queries  which  have  from  time  to  time 
reached  me,  and  which,  since  the  Philadelphia  Board  of  Health  has 
demanded  a  certificate  of  the  tuberculin  test  from  each  herd  furnish- 
ing milk  to  the  city,  have  increased  greatly  in  number,  I  give  the  fol- 
lowing condensed  method  of  making  this  test,  which  in  the  future 
will  no  doubt  exercise  on  important  part  in  the  attempts  which  will 
no  doubt  be  made  to  confine  the  disease  to  much  smaller  limits. 

On  the  day  appointed  for  the  test,  the  animals  should  not  go  out  of 
the  stables,  except  for  water;  the  stable  should  not  be  kept  close  or 
warm.  About  noon,  take  the  normal  temperature  of  each  animal  and 
continue  so  doing  every  two  hours  untU  10  o'clock;  I  then  make  the 
tuberculin  injection,  using  either  Koch's  lymph  or  that  prepared  by 
the  United  States  Bureau  of  Animal  Industry.  If  the  Koch  lymph  is 
used,  it  should  be  prepared  by  mixing  a  one  per  cent,  solution  of  car- 
bolic acid  in  distilled  water  and  adding  ten  per  cent  of  the  tuber- 
culin. I  usually  inject  0.5  to  0.35  c.  o  of  the  ten  per  cent,  mixture, 
varying  the  amount  with  the  size  and  condition  of  the  animal. 

If  the  tuberculin  prepared  by  the  Bureau  of  Animal  Industry  ia 
used,  it  is  already  diluted  and  the  proper  amount,  2  c.  c,  or  about  30 
drops  for  a  full-sized  animal;  the  amount  to  be  decreased  with  the 
size  and  age  of  the  animal  on  which  it  is  to  be  used. 

Animals  in  heat,  or  near  parturition,  or  sick  from  any  causes, 
should  not  be  injected,  as  the  rise  of  temperature,  if  any  takes  place 
will  not  necssarily  be  indicative  of  tuberculosis.  All  possible  care 
should  be  taken  to  guard  against  errors  which  may  arise  from  these 
or  other  causes. 

When  a  large  herd  is  to  be  tested,  I  have  two  syringes,  one  of 
which  is  being  filled  by  my  assistant  while  the  other  is  being  used; 
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but  with  small  herds,  the  assistant  holds  the  supply  of  tuberculin, 
taking  care  to  protect  it  as  much  as  possible  from  the  entry  of  dis- 
ease germs  from  the  air.  In  making  the  injection,  I  dip  the  point  of 
the  needle  of  the  syringe  in  cosmoline  which  as  been  prepared  by 
the  admixture  of  five  per  cent  of  creoline;  this  will  disinfect  the 
needle  and  lessen  the  pain  at  the  point  of  puncture.  Entering  the 
stall  at  the  right  side  of  the  animal,  I  place  my  left  arm  over  the  neck, 
pinch  up  the  skin  in  front  of  the  shoulder  or  along  that  portion  of 
the  neck  where  the  skin  is  found  to  be  the  thinnest.  Holding  the 
syringe  in  the  right  hand,  I  insert  the  needle  and  make  the  injection. 

I  would  commence  taking  temperatures  about  nine  hours  after 
the  injection  and  take  them  every  two  hours  until  I  was  satisfied  from 
the  temperature  table  that  no  further  rise  of  temperature  need  be 
exi)ected. 

The  following  table,  from  my  note  book,  showing  the  result  of  the 
use  of  tuberculin  in  a  herd  of  15  cows  near  the  town  of  Washington, 
Pennsylvania,  will  illustrate  the  result  of  the  injection  in  both  healthj^ 
and  diseased  cows. 
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In  this  herd,  which  had  been  badly  infected  for  a  number  of  yearb, 
and  in  which  one  or  more  animals  had  been  lost  each  year  without 
any  suspicion  of  the  nature  of  the  disease  until  it  was  pointed  out  by 
Dr.  C.  S.  McKenna,  ten  animals  were  condemned  and  killed,  showing 
as  the  post  mortems  indicated  in  the  table;  the  other  five  were  not 
affected.  The  table  of  temperatures  given  above  very  nicely  shows 
the  increase  which  took  place  under  the  action  of  the  tuberculin. 

In  addition  to  herds  examined  for  tuberculosis,  others  have  been 
examined  for  other  diseases,  and,  in  all  cases  attention  has  been  given 
to  all  reported  herds,  either  in  person  or  by  mail,  or  by  the  local 
veterinary  surgeon  acting  on  advice  furnished  either  by  your  Secre- 
tary or  by  myself,  and  the  amount  of  benefit  thus  received  by  the 
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stock  owners  of  our  State  has  been  very  great,  in  comparison  with 
the  amount  of  funds  appropriated  for  the  purpose. 

Under  the  Act  of  May  9th,  1889,  the  amount  to  be  paid  for  animals 
condemned  is  limited  to  |2,500  in  one  year,  and  the  amount  available 
for  the  veterinarian's  senices  and  expenses  is  limited  to  |1,000  per 
year — ^amounts  which  are  entirely  inadequate  for  the  duties  assigned 
by  the  act 

In  former  years,  when  tuberculosis  was  not  included  in  the  list  of 
diseases  to  which  the  provisions  of  the  act  were  extended,  these 
amounts  more  nearly  covered  the  expenses,  but  even  then,  we  were 
unable  to  give  proper  attention  tc  all  cases  reported,  because  it  was 
known  that  the  amounts  available  would  be  exhausted  before  the  end 
of  the  year. 

Since  tuberculosis  has  been  included  and  our  larger  cities  demand 
protection  from  the  State  for  their  milk  supplies,  it  is  imperative  that 
the  Legislature  should  grant  your  Board  a  greater  amount  of  funds 
with  which  to  prosecute  the  work  enjoined  by  the  act  alluded  to. 

The  following  tables  show  the  work  accomplished  in  relation  to 
tuberculosis  and  glanders: 

Horses  Examined  for  Glanders  from  November  z,   iBgSy  to  Novem- 
ber /,  jSg4, 


s 


Not.  8.  ». 
Not.  18  14, 
Not.  35,  26, 
December  1, 
December  7, 
Dec.  9,  11. 
Dec.  19,  20, 
Febraary  26, 
March  19.  20. 
March  28,  29, 
April  6, 

Jnoe  8,  4, 
Jane  21, 

July  12,  18. 
July  19, 20, 
Auinist  6, 
September28, 
September  29, 
October       8, 


Where  Located. 


Luserae  ctjuntj',  .  . 

LUZC^TTIQ  <'0UnT5,  .    . 

Lii^erUG  uimdij',  .  . 
Phlladfliphla.  .  .  . 
PhihiElelptilfi,  .  .  . 
PhlJadeJtihla,  .  .  . 
LiJKerue  countf,  .  . 
PhlliL'ielptilii,  .  .  . 
Lujorne  c^iuntj-,  .  . 
Lujterne  cuuoiy,  .  . 
Btfks  ©(unty,  .  .  . 
LllKCTTIB  cf<juiity,  .   . 

Mi>ntvi>tuer]P  cuunty, 

Tyrore 

LiiEerm*  ctnnnLy,  .  . 
LtLncfUiLtaT  ctninty.  . 
Lancci^iiercoujity,  . 
Ph]LiwlelpbU.  .  .  . 
PbliudQ^ptila,    .  .  . 

Total, 


si 


288 


111 

as 


No.  7.]    Pennsylvania  State  Board  op  Agriculture.       173 


Herds  Examined  for  Tuberculosis,  from  November  /,  i8gj,  to  Novetn- 

ber  I,  i8g4. 


1 

s 

Location  of  Herd. 

i 

1-^ 

1 

u 

§1 

JS  ^ 

isas. 
NoToniber  7, 

liebannn, 

98 
76 
16 

60 
17 
24 

141 
16 
18 
6 
10 

199 
10 
17 
28 
17 

22 
18 
11 
14 
34 
27 
82 
81 
11 
14 
6 
46 
9 
17 
21 
9 
14 
8 
2 
1 
6 
11 
10 
10 
22 
6 
28 
19 
8 
8 
2 
9 
6 
2 
4 
4 
22 
19 
28 
26 
20 
18 
9 

Muveuiber  24. 

PhlUdelphla '.  '.  ' 

liec.      -il,  32. 

WasblDgton 

1894. 
Januarj  1,  3, 

Philadelphia 

January     li. 

Delaware  county, 

February     «. 

('b«s8ter  county, 

reb     8.  9,  lU, 

Wayne  county 

Ifebmary   2i, 

Chester  county 

February   28. 

Bucks  couniy 

MartsU  SU,  Hi, 

BuckH  county 

May             28. 

Lebanon  county . 

MayandJune, 

Montiromery  county 

184 

July             4. 

Bucks  I'ounty,     

July            14. 

Puttstown 

July      26.  26. 

JunlMta  county 

AUKQSt           1, 

Montgomery  county, 

Aujniflt          1, 

Montfcomery  county 

AUKuat        1, 

Montgomery  county. 

Autfust        8. 

Montgomery  county, 

1 

AuKiut        8, 

Montgomery  county, 

AuKUflt        8, 

Montfromery  county, 

August       81, 

Pnlladelphla 

September  1, 

Philadelphia 

September  1, 

Philadelphia, 

St?|fii.'tti3kit,'r  6, 

Phllaoelphia 

f<DMU2inl»i^TlO. 

Philadelphia ' 

eaptoiiiJMrlO, 

Philadelphia 

^M*^>ul}^rlU. 

Philadelphia '.  .  \ 

bem       II.  12, 

Montgomery 

Sfliitemtit?r26, 

Philadelphia 

HeiU4imbf'r26. 

Philadelphia 

^^Mi^u^U.rin, 

Philadelphia, 

B«ipt«mt}'.^r27, 

Philadelphia 

BflirtoiuLitii27, 

Phlladeli  hia 

Bi]pteaiiJor27. 

Philadelphia 

yepU.^fiit>«r27, 

Philadelphia, 

SAiJtecD'^ur27. 

Philadelphia '..'.'.'.'.', 

,'*epi*ajbL^r27, 

Philadelphia, 

Sepis£uticr27, 

Philadelphia '..'.'...'.'.'. 

Sepi*tubpr3u, 

Northampton  county, 

OciA/ber    I.  2. 

Philadelphia, 

OcUfber    I,  2, 

Philadelpbia 

Uott>*jBr    I,  2. 

Philadelphia, 

OoUiber   1,  2. 

Philadelphia 

OoMjfcNjr    L  2, 

Philndelphla, !....."... 

Oetvber    1,2, 

Philadelphia 

Uclotjisr    1,  2. 

Philadelphia 

U*juilwr   1.  1. 

Philadelphia 

Oci.  bcr    1,  2. 

Philadelphia .".*.' 

Ufiiotxjr        8, 

Philadelphia, 

Ocuijjor        8. 

Philadelphia, 

Otu-ai^r        8. 

PhlUdelphla ', 

October        8, 

Philadelphia 

October       8. 

Philadelphia \\ 

October       8, 
October       8, 

Philadelphia 

Philadelphia, 

October     16, 

Philadelphia 

October      16, 
October      16, 

Philadelphia, \  \\  '.  '. 

Philadelphia, 

October     U, 

Montgomery, .* 

Total.     



88 

1,464 

190 
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THE  WATER  SUPPLY  FOR  FARMS. 


By  Dr.  GBORGB  G.  GROPF,  Sanitarian  of  the  Board,  Lewisbnrg,  Pa. 


There  is  no  more  important  matter  in  the  hygiene  of  the  farm  than 
the  water  supply.  A  good  water  should  be  soft  and  not  hard.  Hard 
waters  are  much  less  valuable  for  cooking  foods  than  waters  which 
are  soft,  and  not  nearly  so  valuable  for  washing  as  soft  waters.  Hard- 
ness in  water  is  due  ordinarily  to  the  presence  of  the  salts  of  calcium 
or  magnesium,  and  if  the  water  is  very  hard,  it  is  commonly  believed 
to  be  somewhat  injurious  to  health  when  used  for  drinking.  Water 
for  drinking  should  not  only  be  soft,  but  also  clear  and  as  free  as 
possible  from  organic  matter.  The  water  from  a  surface  well  will,  at 
a  new  farm  or  at  a  new  building,  be  almost  always  pure.  But  after  a 
time,  when  the  soil  becomes  saturated  with  waste  material  from 
house  and  bam,  the  waters  of  the  well  are  almost  sure  to  become  con- 
taminated; and  the  same  is  true,  although  to  a  less  degree,  with  the 
waters  of  springs.  It  is  now  well  known  to  physicians  that  a  number 
of  the  more  serious  diseases  to  which  the  human  family  is  subject 
may  be  spread  through  communities  by  the  drinking  of  contaminated 
water.  Thus,  it  is  almost  positively  demonstrated  that  typhoid  fever 
spreads  in  this  way,  the  water  being  contaminated  with  the  excreta 
from  patients  suffering  from  this  disease.  Diphtheria  may  possibly  be 
spread  in  the  same  way,  as  also  is  cholera  and  possibly,  yellow  fever. 
It  hence  follows  that  water  of  a  good  quality  is  very  important  for 
drinking  purposes. 

The  sources  from  which  waters  are  commonly  drawn  on  farms  are 
the  well,  the  spring  and  the  cistern.  Wells  may  be  divided  into  shal- 
low and  deep.  The  shallow  wells  receive  their  supply  from  the  rain- 
fall in  the  immediate  vicinity  of  the  well,  and  are  almost  sure  to  be- 
come contaminated  in  the  course  of  a  few  years,  unless  great  care  is 
taken  to  keep  all  the  surroundings  in  a  cleanly  condition.  Deep  wells 
may  be  considered  to  be  those  which  reach  to  such  a  depth  as  to  tap 
waters  which  may  come  from  a  region  outside  of  their  immediate  vicin- 
ity. Some  deep  wells  reach  underground  streams,  but  this  occurrence 
is  not  common,  although  very  deep  wells  may  be  supplied  with  water 
which  has  percolated  through  the  rocks  for  a  great  distance.  Other 
things  being  equal,  we  would  always  except  the  water  from  a  deep 
well  to  be  purer  than  that  from  a  shallow  or  surface  weU. 

In  this  connection,  it  may  be  well  to  call  attention  to  so-called  "ar- 
tesian'' wells,  which,  in  recent  years,  have  been  somewhat  extensively 
bored  in  different  parts  of  the  State.  An  artesian  well  is  commonly 
thought  to  necessarily  furnish  pure  water  becaiuse  of  the  great  depth 
from  which  the  water  is  supposed  to  be  obtained,  the  ground  traversed 
by  the  descending  streams  having  thoroughly  removed  all  impurities 
received  at  the  surface.  But  a  shallow  bored  well  is  not  an  artesian 
well;  and  bored  wells,  called  **artesian  wells,"  less  than  100  feet  deep, 
or  in  some  towns  and  villages  possibly  exceeding  100  feet  in  depth,  do 
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not  necessarily  furnish  pure  water  supplies.  In  some  villages  in  Penn- 
sylvania, each,  house  receives  its  water  supply  from  a  so-called  ar-. 
tesian  well,  which  in  reality  is  only  a  shallow  or  surface  bored  welL 
In  these  same  towns  and  viUages,  the  houses  are  supplied  with  mod- 
em  conveniences,  that  is,  bath  tub,  water  closet,  etc.,  and  all  the 
waste  water  from  these,  as  well  as  from  the  kitchen,  is  disdiarged 
into  a  surface  well,  and  it  is  not  an  uncommon  thing  at  all,  in  such 
communities,  to  find  the  cesspool  and  the  well  in  close  proximity  to 
each  other,  so  that  it  is  almost  certain  that  in  a  very  short  time  a 
connection  will  be  established  between  the  two,  and  indeed,  the  well 
may  be  largely  supplied  from  the  cesspool.  It  is  clear  that  such  condi- 
tions cannot  continue  long  without  being  detrimental  to  the  health  of 
those  who  use  such  water. 

In  guarding  the  water  in  a  well,  it  would  be  proper  to  bear  in  mind 
that  in  some  locations,  the  well  could  be  protected  better  than  in 
others.  Thus,  the  location  should  always  be  distant  from  the  bam 
yard,  from  pigpens  and  from  the  family  cesspool  or  privy.  Attention 
should  always  be  paid  to  the  slope  of  the  ground  and  rocks*  Often- 
times one  can  tell  the  direction  of  the  underground  drainage  by  a  lit- 
tle observation  upon  the  slopes  of  rocks  and  soils.  The  writer  haa 
often  observed  wells  which  almost  certainly  received  drainage  from 
the  bam  yard,  the  pig  pens  and  even  from  privy  vaults.  All  such 
matters  reaching  the  well  waters  would  injure  it  for  domestic  pur- 
poses. But,  it  is  weU  to  bear  in  mind  always  that  the  waste  matter 
which  is  most  injurious  to  any  animal  in  that  which  comes  from  its 
own  body,  and  hence  the  drainage  into  the  well  from  the  privy  vaults 
would  produce  much  more  serious  results  to  the  family  than  the  mat- 
ter which  drained  from  the  bam  yard  or  the  pig  pen.  Typhoid  fever, 
for  instance,  could  probably  never  come  from  any  matter  that  would 
be  found  in  the  bam  yard  or  the  pig  sty,  but  it  would  almost  cer- 
tainly reach  the  well  in  the  drainage  which  came  from  the  privy  vault. 
Books  sometimes  make  the  statement  that  the  vault  should  never  be 
nearer  than  100  feet  from  a  well,  but  the  great  matter  is  to  get  it  as 
far  from  the  well  as  possible.  Indeed,  on  village  and  town  lots  and 
about  farm  buildings,  it  is  seldom  as  far  as  it  ought  to  be  from  the 
well.  The  danger  from  this  source  is  so  great  that  the  vault  should 
be  abolished  from  our  homes,  and  some  other  method  of  disposing  of 
this  waste  be  provided  for.  The  writer  believes  that  this  can  be  done 
conveniently  and  economically  with  the  different  forms  of  earth  closet 

Well  waters  are  also  frequently  impaired  by  smaU  animals  falling 
or  crawling  into  the  same  and  there  perishing,  such  as  mice,  rats, 
frc^,  toads,  earthworms,  etc.  Tliis  annoyance  can  ordinarily  be  pre- 
vented by  making  a  tight  wall  to  a  depth  of  four  or  five  feet  from  the 
surface  and  covering  this  with  a  tight  curb;  or,  a  better  plan  still,  is 
one  which  has  recently  come  into  use,  that  of  placing  a  terra  cotta 
pipe  in  the  well,  in  which  pipe  the  pump  stock  is  placed.  Then  out- 
side the  terra  cotta  pipe,  reser\'ing  a  proper  chamber  for  the  water,  the 
weU  is  filled  in  with  stone  and  earth.  This  plan  almost  certainly  ex- 
cludes all  ordinary  surface  contamination. 

It  is  proper  to  bear  in  mind  that  the  water  in  the  bottom  of  a  well 
is  not  circulating,  and  whenever  contaminated  the  contamination  re- 
mains until  the  water  in  the  well  is  exhausted.  When  waters  are  high, 
the  contaminating  anbstanoos  are  much  diluted.    When  the  waters 
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are  low,  the  dilution  is  slight.  Hence,  we  always  find  the  greatest 
trouble  with  well  waters  when  they  are  low.  Sickness  on  farms  is 
most  common  in  that  portion  of  the  year — the  late  summer  and  early 
autumn,  when  waters  are  unusually  low,  and  if  it  is  suspected  that 
there  are  contaminating  influences  present,  special  attention  should 
be  given  to  the  waters  at  tlds  season  of  the  year. 

The  second  source  of  water  supply  named  for  the  farms  is  the 
spring.  Years  ago,  in  the  neighborhood  of  Philadelphia,  a  good  spring 
was  considered  as  adding  very  much  to  the  value  of  a  farm.  The 
writer  has  frequently  heard  farmers  place  an  estimate  of  |1,000  on 
each  spring.  Spring  water  has  this  advantage  over  well  water,  that 
it  is  continually  flowing,  and  hence  if  contaminated,  in  running  a 
short  time  the  substance  which  has  produced  the  contamination  is 
carried  off,  and  the  water  becomes  pure,  while  in  the  case  of  the  well, 
the  foreign  matter  remains  there  until  all  pumped  out;  in  the  spring 
it  runs  out  Spring  waters,  like  well  waters,  may  be  hard  or  soft.  In 
limestone  regions,  spring  water  is  commonly  hard;  in  sandstone  re- 
gions, soft  Another  advantage  which  the  spring  has  as  a  source  of 
water  supply  on  the  farm  is  that  it  may  be  frequently  conducted  in 
pipes  to  the  buildings  as  running  water.  Wherever  tihs  is  possible, 
such  a  supply  should  be  secured. 

The  last  source  of  supply  is  the  cistern.  And  this  is  coming  into 
use  more  and  more  as  years  pass.  A  few  words  on  the  collection  and 
preservation  of  rain  water  may  be  of  value.  It  is  not  possible  to  col- 
lect the  best  article  of  rain  water  except  from  slate  roofs.  Shingle 
roofs  furnish  such  a  lai^e  amount  of  wood  fibres  as  to  seriously  con- 
taminate the  water.  Where  it  is  decided  to  build  cisterns  for  furnish- 
ing a  supply  of  water  for  domestic  purposes,  slate  roofs  should  be 
placed  upon  the  building.  In  filling  the  cistern,  it  is  well  always  to 
bear  in  mind  that  the  troughs  on  the  roof  collect  dust  and  leaves  and 
other  waste  matters  carried  there  by  winds,  so  that  the  pipes  leading 
to  the  cistern  should  always  be  so  arranged  that  the  water  may  dis- 
charge into  the  cistern  or  on  the  outside.  The  pij)es  should  be  so  set 
that  on  sudden  showers  coming  up,  the  water  will  always  discharge 
outward,  that  is,  from  the  cistern;  and  water  should  be  turned  into 
the  cistern  only  after  roofs  and  troughs  have  been  thoroughly  washed 
by  the  rain. 

If  the  cistern  is  large  enough,  so  that  the  collections  can  be  made 
in  the  winter  time,  a  better  quality  of  water  will  be  secured  than  if 
collected  in  the  dry  and  hot  seasons  of  the  year,  for  the  reasons  that 
the  rains  wash  the  atmosphere  of  its  inipuinties,  and  the  air  is  purer 
in  the  winter  than  in  the  summer,  and  hence,  supplies  collected  in  the 
winter  are  purer  than  those  collected  in  the  summer. 

As  the  water  enters  the  cistern  from  the  roof,  it  should  always  be 
filtered  to  remove  whatever  accidental  impurities  there  may  be  in  it 
A  small  filter  of  the  size  of  a  barrel,  tlie  lower  part  filled  with  sand 
and  charcoal  through  which  all  the  water  should  pass  before  entering 
the  cistern,  will  do  this  work  quite  nicely.  It  is  a  common  custom  to 
build  cisterns  in  two  compartments,  the  partition  wall  being  con- 
stnieted  of  brick  laid  in  cement,  the  pump  placed  in  one  compartment, 
the  water  entering  the  other,  and  as  the  water  flows  out  of  one  side 
through  the  pump  it  flows  through  the  biick  wall  into  the  other  and  is 
thus  filtered.    This  answers  quite  well,  but  there  is  this  objection: 
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that  unless  the  water  is  filtered  before  entering  the  cistern,  we  have 
water  on  one  side  containing  contaminating  matter,  separated  from 
the  other  only  by  a  thickness  of  two  or  three  inches  of  brick.  It  is 
much  better  to  keep  out  of  the  cistern  all  of  the  impurities  that  we 
can.  If  rain  water  is  collected  carefully  in  this  way,  there  is  no 
trouble  at  all  in  keeping  it  wholesome  so  that  it  may  be  used  during 
the  whole  year.  And  if  the  cistern  is  located  in  the  earth  at  suf- 
ficient deptii,  the  water  will  keep  cool  and  cannot  ordinarily  be  flit* 
tinguished  by  any  taste  from  well  waters. 

In  conclusion,  a  means  of  purifying  water  which  may  be  contamin- 
ated, and  which,  there  being  no  other  supply  for  domestic  purposes,  it 
may  be  necessary  to  use,  will  be  given.  Any  water  may  be  made 
suitable,  ordinarily,  for  domestic  purposes  by  boiling.  This  will  de- 
stroy anything  which  might  be  contained  that  would  be  injurious  to 
the  human  family.  The  water  should  be  boiled  at  least  one-half  hour 
and  afterwards  cooled.  Filtering  contaminated  waters  will  remove 
many  impurities,  also,  but  filtering  is  not  considered  as  thoroughly 
reliable  a  means  for  purification  as  is  boiling.  There  is  this  objection 
to  the  use  of  the  filter,  that  if  the  water  is  very  impure,  in  a  short 
time  the  filter  becomes  filled  with  impurities  and  then  fails  to  do  its 
work.  In  tJie  hands  of  careless  people,  the  filter  may  do  more  harm 
than  it  does  good.  But,  if  a  filter  is  carefully  washed  and  cleansed  at 
frequent  intervals,  it  may  do  much  in  removing  impurities  from  the 
water.  Where  well  water  is  the  source  of  supply,  it  is  proper  always, 
whenever  it  is  suspected  to  be  impure,  to  boil  it,  and  the  same  may 
be  said  in  any  case  where  the  supply  is  from  a  river  or  other  stream. 
In  the  later  summer  and  autumn,  such  water  is  always  best  prepared 
for  domestic  use  by  first  boiling. 


REPORT  OF  THE  FOOD  INSPECTOR  AND  MICROSCOPIST. 


By  D».  henry  LBPPMANN,  Inspector  and  Microscopist  of  the  Board,  PkUadeiphta, 


During  the  past  year  my  attention  has  been  largely  directed  to  the 
special  topics,  food  colors  and  food  preservatives.  Recently  I  sum- 
marized some  of  the  results  in  an  article  in  the  Dietetic  and  Hj'gienic 
Gazette  substantially  as  follows: 

The  artificial  coloring  of  food  has  been  practiced  for  a  long  period, 
and  it  is  probable  that  in  much  earlier  times  when  the  effects  of  min- 
eral colors  were  almost  unknown  and  the  supervision  of  the  composi- 
tion of  food  far  less  developed  than  at  present,  the  damage  done  to 
health  by  the  reckless  use  of  colors  was  very  great.  The  constant 
attacks  made  by  sanitary  authorities  on  the  use  of  mineral  substances 
in  food  have  tended  to  decrease  the  use  of  them  and  it  is  comparative- 
ly rarely  that  we  find  arsenic,  copper  or  lead  colors  in  food.  Among 
the  substances  long  used  and  commonly  regarded  as  harmless  are  the 
vegetable  colors,  indigo,  turmeric,  annatto,  and  logwood,  and  the 
animal  color,  cochineal.  While  there  is  but  little  positive  physiologic 
12-7-94 
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or  clinic  evidence  to  show  that  the  continued  use  of  these  bodies  in 
small  amounts  is  harmless,  yet  it  seems  to  be  generally  held  that 
they  may  be  employed  provided  the  object  is  not  to  conceal  inferiority 
or  adulteration. 

Almost  all  the  old  methods  have,  however,  been  overthrown  by  the 
pemiarkable  progress  in  the  production  of  artificial  colors,  whose  name 
is  legion,  for  they  are  many. 

Of  these  colors  it  may  be  said  that,  fortunately,  they  appear  to  be 
without  appreciable  toxic  qualities,  except,  perhaps,  in  large  and  re- 
peated doses.  Their  distinct  character,  especially  their  high  tinctorial 
power  precludes  the  possibility  of  their  being  taken  by  mistake  and 
they  are  not  likely  to  have  cumulative  power.  An  incidental  danger 
from  their  use  arises  from  the  presence  of  poisonous  mineral  matters, 
either  accidentally  introduced  in  the  manufacture  or  purposely  added 
in  order  to  enhance  the  brilliancy  or  permanence  of  the  article. 

In  the  practice  of  using  colors  to  conceal  the  nature  or  quality  of 
goods,  the  wholesomeness  of  the  color  is  but  a  part  of  the  question. 
Among  the  foods  largely  colored  with  a  view  to  enhance  their  sal- 
ability  are  milk  and  milk  products.  The  community-at-large  tends 
to  regard  a  rich  yellow  tint  as  evidence  of  good  quality  in  these  arti- 
cles and  dealers  are  not  slow  to  take  advantage  of  such  opinions.  A 
color  long  used  by  dairymen  and  milk  purveyors  is  annatto.  I  think 
the  consensus  of  opinion  is  that  this  is  not  injurious.  It  is  said  that 
some  specimens  of  annatto  are  prepared  by  fermenting  with  urine, 
but  this  is  doubtful  and  there  are  certainly  brands  which  are  free 
from  this  taint  It  is  a  vegetable  color  of  considerable  tinctorial 
power.  Associated  with  tumeric  it  is  now  found  in  several  prepared 
"butter,"  "milk,"  and  "dheese"  colors.  The  solution  is  usually  obtained 
by  the  use  of  some  fixed  oil  (cotton  or  olive),  or  if  it  be  desired  to  have 
a  watery  solution,  by  the  use  of  sodium  carbonate.  The  oily  liquids 
are  added  especially  for  use  with  butter  and  cheese,  the  watery  solu- 
tion are  suitable  for  milk  as  well.  I  have  experimented  with  about 
half  a  dozen  of  the  commercial  preparations.  The  mixture  of  colors 
employed  renders  the  analyses  uncertain,  but  it  is  evident  that,  as 
noted  above,  annatto  and  turmeric  are  the  favorite  ingredients. 
Methyl  orange  is,  however,  also  used.  The  following  formulae  taken 
from  a  recent  issue  of  the  Druggists'  Circular,  give  a  good  idea  of  the 
nature  of  these  preparations: 

Annatto  seed,  bruised, 10 

Turmeric,  3 

Ammonium   carbonate, 1 

Cottonseed  oil, 75 

Lard,    10 

Extract  of  annatto,  10  ozs. 

Tumeric,    5  ozs. 

Logwood  chips,   2^  ozs. 

Cotton  oil,   1  gal. 

Concerning  food  preservatives,  we  find  almost  as  great  a  lack  of 
facts  as  with  colors.  We  have  not  so  large  a  list  to  consider,  because 
althoiugh  many  prewr\'ative  bodies  are  known,  some  are  too  costly  or 
too  characteristic  in  color,  taste  or  smell  and  others  are  so  well  known 
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as  dangerous  that  tilie  most  unscrupuloas  persons  would  not  use  tiiem. 
Among  the  preservatives  which  are  available  for  addition  to  food  we 
find  common  salt,  potassium  nitrate  (niter)  various  sulfites,  salicylic 
iicid,  benzoic  acid,  sodium  benzoate,  boric  acid,  borax  and  baking  soda 
salt  and  niter  are  used  for  meats,  but  it  will  not  be  necessary  to  dis- 
cuss them  here.  Salicylic  acid  and  borax  have  been  of  late  years 
widely  used,  esi)ecially  for  fermentable  articles,  such  as  beer,  milk  and 
preserved  fruits.  Sodium  benzoate  has  also  a  fair  use.  These  articles 
are  sold  under  varioius  names,  such  as  "preservaline,"  "conservaline," 
"rex  magnus,''  which  give  no  clue  to  the  nature  of  the  body.  I  ex- 
amined lately  a  series  of  five  of  these  preparations  put  up  by  the  same 
firm.  A  preservative  for  cider  was  found  to  be  salicylic  acid;  a  pre- 
servative for  meat  and  milk  was  found  to  be  borax.  Another  sample 
contained  salt  and  baking  soda.  The  preparations  were  highly  recom- 
mended as  harmless  and  efficient  and  sold,  of  course,  at  higher  prices 
than  they  could  be  obtained  for  under  their  proper  names.  I  know 
fi^m  conversation  witli  dairymen  that  a  milk  preservative  consisting 
of  borax  is  largely  used  to  keep  milk  without  the  aid  of  ice. 

We  must  decide,  I  think,  against  the  general  use  of  food  preserva- 
tives for  the  following  reasons: 

We  have  no  knowledge  as  to  the  effect  of  the  long  continued  use  of 
small  doses,  and  it  is  an  unwarrantable  assumption  that  because  we 
have  not  observed  harm  it  does  not  occur. 

Processes  of  digestion  are  allied  to  processes  of  decomposition  in 
so  far  that  the  latter  are  frequently  preceded  by  transformations 
under  the  influence  of  ferments.  We  may  infer,  therefore,  that  what- 
ever prevents  putrefaction  must,  at  least,  delay  digestion.  This,  as 
noted  above,  has  been  actually  shown  with  regard  to  some  preserva- 
tives. 

In  many  forms  of  food  the  use  of  preservatives  will  encourage  neg- 
ligence in  the  processes  of  manufacture  or  permit  the  use  of  inferior 
or  slightly  decomposed  materials. 

The  methods  of  preservation  are  not  wholly  understood,  and  there 
is  a  great  temptation  to  use  a  large  amount  of  the  preservative  to 
insure  success. 

As  long  as  the  sale  of  such  articles,  under  proprietary  names,  con- 
tinues there  is  no  guarantee  as  to  what  may  be  used.  A  dealer  may 
to-day  sell  salicylic  acid  under  the  title  "antispoil,"  and  to-morrow 
may  substitute  some  even  more  dangerous  body,  if  it  be  cheai)er  and, 
at  least,  equally  efficient. 

An  interesting  question  is  as  to  the  effect  of  food  adulteration  in 
the  poorer  classes,  especially  of  our  larger  cities.  There  is  not  much 
literature  on  the  subject,  but  I  think  that  the  manner  in  which  food 
adulteration  effects  the  dependent  classes  is,  well  shown  by  the  his- 
tory of  oleomargarine.  I  have  been  familiar  with  the  status  of  this 
article,  in  Pennsylvania,  at  least,  for  ten  years.  It  is  my  opinion, 
formed  after  the  most  careful,  thought  I  have  been  able  to  give,  that 
the  manufacture  of  oleomargarine  is  one  of  the  humbugs  of  the  cen- 
tury. Defended  by  numerous  experts  as  a  "cheap,  wholesome,  and 
nutritious  substitute  for  butter,"  it  is  found  on  close  Btudy  to  surely 
not  deserve  the  first  enconiura  and  possibly  neither  of  the  others.  It» 
standing  with  the  more  intelligent  port  of  the  community 
is    based    on    the  supposition   that  it  affords  a  cheap  food  to  the 
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masses.  Well-to-do  merchants,  lawyers,  doctors,  etc.,  do  not  desire  to 
eat  oleomargarine;  they  prefer  butter,  but  they  think  that  since  econ- 
omy is  important  in  the  lower  strata  of  society,  this  substitute  article 
enables  a  saving.  As  a  matter  of  fact,  no  poor  man  or  woman  gets 
the  benefit  of  the  cheapnes  of  oleomargarine.  It  brings  butter  prices 
at  all  points  at  which  it  meets  the  consumer.  Thousands  of  samples 
have  been  submitted  to  me,  and  for  all  purchased  at  retail  in  small 
lots,  butter  prices  were  paid.  It  is  a  characteristic  of  all  forms  of 
adulteration  that  there  is  no  assignable  limit  to  its  extent  Some 
slight  modification  of  the  nature  of  a  food  article  is  brought  to  public 
notice,  and  seeming  to  be  of  little  significance,  is  allowed  to  pass  un- 
checked. A  foothold  thus  gained,  the  adulterators  find  some  advant- 
age in  a  little  further  modification,  and  so  by  easy  steps  a  complete 
substitution  may  be  accomplished.  This  principle  is  well  illustrated 
in  the  case  of  oleomargarine.  At  first  made  from  selected  fats  and 
colored  with  annatto  and  turmeric,  which  have  long  been  used  in  the 
dairy,  it  is  now  colored  by  coal-tar  products  concerning  the  whole- 
someness  of  which  we  are  ignorant,  and  according  to  recent  analyses, 
samples  have  been  found  to  contain  paraffin  an  entirely  indigestible 
article. 

What  we  consider,  therefore,  the  known  inferiority  in  nutritive 
value,  of  this  substitute  to  butter  itself,  together  with  the  dangerous 
admixtures  to  which  it  is  subject,  and  further  consider  the  extensive 
sale  of  it,  especially  among  the  jK)orer  and  badly  nourished  class,  we 
must  believe  that  it  must  contribute  to  preventing  proper  growth 
and  development  in  the  young. 

A  substance  called  Paskola  has  been  lately  placed  upon  the  market 
with  extravagant  claims  as  to  its  nutritive  and  digestive  value.  At 
the  request  of  the  editor  of  "The  Dietetic  and  Hygienic  Gazette,"  I 
made  some  investigations  into  the  nature  and  effects  of  this  article 
with  the  result  that  it  is  of  about  the  composition  of  commercial  glu- 
cose syrup,  which  usually  contains  about  equal  quantities  of  dextrose 
and  dextrin.  There  is  a  small  amount  of  hydrochloric  acid  and  a 
trace  of  sulfurous  acid.  I  was  unable  to  obtain  any  digestion  actions 
with  it  Solution  of  starch  is  not  converted,  nor  is  either  coagulated 
or  uncoagulated  white  of  egg  altered.  It  must,  therefore,  have  very 
little  usefulnes  as  a  food  article  or  assistance  to  digestion. 

The  subject  of  the  regulation  of  milk  supply  continues  to  engage 
great  attention,  but  has  developed  in  the  past  year  no  specially  new 
features.  It  is,  in  my  opinion,  beginning  to  be  more  and  more  plain 
that  mere  analytical  control  is  of  very  little  importance.  What  is 
needed  is  dairy  inspection  so  as  to  prevent  the  milk  of  diseased  cattle 
being  sent  into  market  and  also  to  secure  the  elimination  of  all  dan- 
ger from  illness  among  the  persons  employed  on  the  dairy  farm. 
Whether  milk  contains  2,  5  or  3  per  cent  of  fat,  or  7  or  9  per  cent  of 
solids  not  fat  is  a  minor  matter. 

I  have  made  some  analyses  of  condensed  milks  and  have  found  none 
which  are  made  from  skimmed  milk,  at  least  not  from  closely- 
skimmed  milks.  In  England  several  brands  are  known  which  con- 
tain very  little  fat,  but  all  the  samples  I  have  obtained  in  this  city 
have  contained  a  fair  amount  of  fat.  The  brands  called  "evaporated 
cream"  are  in  some  respects  to  be  preferred  as  a  diet  for  children,  be- 
cause the  other  brands  known  as  "condensed  milks"  usually  contain 
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nrach  caneH3ugar.    Tte  evaporated  creams  have  however,  a  somewhat 
digiigreeable  burnt  taste. 

Oleomargarine  analyses  for  the  Dairy  and  Food  Commissioner  have 
constituted  a  considerable  bulk  of  the  anal}i:ical  work  on  food  during 
the  year  and  in  that  I  have  encountered  very  little  new.  Very  few 
mixtures  of  oleomargarine  and  butter  are  in  the  market  Methyl- 
orange,  or  at  least,  a  coal-tar  color  nearly  the  same  is  largely  used  in 
the  coloring  of  commercial  samples.  The  details  of  this  and  allied 
matters  will  be  fully  set  forth  in  my  report  to  the  Commissioners.  I 
have  also  set  forth  my  views  on  the  milk-qiiestion  in  a  separate  paper, 
which  will  appear  in  the  report  of  the  Board. 


SEWAGE  POLLUTED  STREAMS. 


BT  PmuF.  C.  B.  COCHRAN,  Microscoptsi  of  the  Board,  West  Chester,  Pa, 


In  this  article  an  attempt  has  been  made  to  study  the  changes  that 
take  place  by  flow  and  dilution  in  the  waters  of  two  small  streams 
both  of  which  are  loaded  with  sewage.  It  has  been  my  desire  to  see 
how  far  this  pollution  could  be  distinctly  traced  by  the  ordinary 
methods  of  Chemical  Analysis;  and  to  better  inform  myself  in  regard 
to  the  character  of  water  supplied  to  pastured  cattle,  for  both  of  these 
streams  flow  through  pasture  lots  and  become  the  water  supply  for 
milch  cows. 

One  of  these  streams  has  its  origin  in  the  borough  of  West  Chester. 
It  receives  the  refuse  of  one  creamery,  teh  drainage  from  a  large 
daughter-house,  anud  one  large  sewer  which  carries  oflP  the  waste 
from  a  considerable  portion  of  the  town.  About  a  mile  outside  of  the 
town  it  is  joined  by  another  stream  rather  larger  than  itself.  From 
this  junction  it  flows  in  a  westerly  direction  fon  a  little  more  than 
one  mOe  where  it  empties  into  the  East  branch  of  the  Brandywine. 

The  other  stream,  called  the  West  branch  of  Qiester  Creek,  arises 
from  a  few  springs  just  outside  the  borough  limits.  It  flows  through 
the  eastern  part  of  the  borough  and  receives  a  large  part  of  the  drain- 
age of  the  town.  About  four  miles  southeast  of  the  borough  it  joins 
with  the  East  branch  to  form  Chester  Creek,  which  flows  through  a 
thickly  populated  agricultural  or  dairy  district  for  a  distance  of 
eighteen  or  twenty  mOes.  It  then  empties  into  the  Delaware  river 
at  the  city  of  Chester.  This  stream  forms  a  water  supply  for  cows 
even  before  it  gets  outside  of  the  town. 

In  the  analysis  of  water  from  these  streams  the  following  determin- 
ations have  been  made:  Chlorine,  nitrogen  as  nitrites,  nitrogen  as 
nitrates,  nitrogen  as  ammonia,  nitrogen  by  alkaline  permanganate, 
also  total  solids,  and  loss  on  igniting.  The  results  in  all  cases  are 
expressed  in  parts  per  million. 

Chlorine  exists  in  minute  quantities  in  the  water  of  the  purest 
springs  and  streams,  derived  from  soluble  chlorides  existing  in  the 
poll  or  underlying  rocks  through  which  the  water  has  passed.    As 
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chlorine  is  a  constant  constituent  of  animal  matters  and  animal  ex- 
creta, an  excess  of  this  element  in  a  water  above  that  natural  to  the 
locality,  unless  it  can  be  otherwise  explained,  is  an  indication  of 
animal  contamination.  Pollution  by  vegetable  matter  does  not  ma- 
terially increase  the  amount  of  chlorine. 

Nitrogen  by  Permanganate:  A  determination  of  the  nitrogen  ob- 
tainable by  distilling  with  alkaline  permanganate  is  one  of  the  ways 
of  judging  of  the  amount  of  organic  matter  dissolved  in  a  water.  A 
high  figure  for  the  nitrogen  by  permanganate,  accompanied  by  an 
excess  of  chlorine,  is  evidence  of  animal  pollution. 

Nitrogen  by  Ammonia:  C5ompounds  of  ammonia  are  sometimes  in- 
troduced directly  into  waters,  as  when  a  stream  receives  the  refuse  of 
a  gas  works;  but  ordinarily  their  presence  is  to  be  attributed  either  to 
the  putrefaction  of  nitrogenous  organic  matter,  or  to  the  reduction  of 
nitrites  or  nitrates.  In  either  case  their  presence  is  a  bad  indication, 
as  it  shows  that  rapid  decomposition  or  fermentation  is  taking  place. 
In  well  aerated  surface  waters,  such  as  we  are  now  considering,  am- 
monia would  almost  always  result  from  the  first  named  cause,  i.  e., 
the  decomposition  of  nitrogenous  organic  matter. 

Nitrogen  as  Nitrites:  Nitrites  are  transition  products  between 
ammonium  compounds  and  nitrates,  and  show  an  active  fermenta- 
tion due  to  the  agency  of  microorganisms.  The  presence  of  nitrites 
in  water  is  regarded  by  the  majority  of  sanitary  chemists  as  a  very 
bad  indication.  Dr.  H.  LefTmann  says,  the  presence  of  measurable 
quantities  of  nitrites  in  river  or  subsoil  water  is  sufficient  ground  for 
condemnation. 

Nitrogen  as  Nitrates:  Nitrates  aro  the  last  stage  in  the  oxidation 
of  nitrogenous  organic  matter.  They  are  normally  present  in  limited 
quantities  in  the  water  of  all  our  brooks  and  springs.  If  present  in 
excess  they  indicate  previous  sewage  contamination.  If  absent,  or 
only  present  in  minute  quantity,  it  is  also  a  bad  indication,  as  it 
shows  tiiat  destructive  fermentation  is  taking  place.  The  evidence 
furnished  by  the  determination  of  nitrites  and  nitrates  is  considered 
of  great  value  by  most  sanitary  authorities. 

Total  Solids:  All  natural  waters  leave  some  residue  on  evapora- 
tion. Even  rain  water  is  not  absolutely  free  from  this  residue.  Even 
the  hardest  and  most  refractory  substances  of  the  earth's  crust  are 
not  entirely  insoluble  in  water.  As  soon  as  water  falls  in  the  form 
of  rain  or  snow  upon  the  earth's  crust  the  work  of  solution  begins. 
The  amount  and  kind  of  material  dissolved  will  of  course  vary  ac- 
cording to  the  solubility  and  kind  of  substance  over  which  the  water 
passes.  The  sanitary  significance  of  total  solids  is  subject  to  wide 
variations. 

Badly  contaminated  water  of  springs  or,  streams  usually  show  an 
increase  in  total  solids  over  pure  waters  of  the  same  class  in  .that 
locality.  If  these  solids  blacken  decidedly  on  heating,  it  indicates 
the  presence  of  considerable  organic  matter.  Oftentimes  a  more 
definite  idea  of  the  character  of  this  organic  matter  can  be  had  by 
the  odor  which  it  emits  on  burning.  In  this  way  knowledge  of  much 
value  is  often  acquired. 

Having  made  a  large  number  of  analyses,  I  find  the  springs  and 
streams  in  this  locality  that  furnish,  the  purest  water  give  analytical 
results  within  the  following  limits;  , 
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Parts  p«r  MUIlon. 

Clilorloe, 8.00  or  lew. 

N  as  nitrites, 00. 

N  as  nitrates 1.00  to  2.6. 

N  as  ammonia .04  or  less. 

N  b7  permanganate,     08  or  less. 

Total  soUds Under  «S. 

It  is  not  at  all  true  that  a  water  from  this  locality  is  necessarily 
unwholesome  because  it  does  not  fall  within  the  prescribed  limits  in 
all  respects.  If  the  water  comes  from  a  limestone  region,  as  in  Qies- 
ter  vaUey,  the  total  solids  will  exceed  the  number  here  given  without 
effecting  its  hygienic  value.  The  nitrogen  as  ammonia  or  by  perman- 
gante  may  rise  higher  and  the  water  still  be  usable.  This  will  be 
true  especially  when  these  products  are  the  result  of  the  decomposi- 
tion of  vegetable  matter. 

In  brief  the  analyst  must  seek  to  learn  in  each  case,  exactly  what 
his  figures  signify,  before  he  gives  a  positive  judgment  in  regard  to 
the  hygienic  value  of  a  water. 

One  would  feel  more  confidence  in  condemning  a  water  containing 
animal  contamination,  than  vegetable;  yet  waters  containing  decom- 
posing vegetable  matter  are  not  free  from  danger,  as  they  have  caused 
intestinal  disturbances  of  a  serious  nature. 

The  following  table  gives  the  results  of  the  analysis  of  samples  of 
water  taken  from  the  west  branch  of  Chester  Creek.  Numbers  1  and 
2  are  the  two  most  important  springs  which  form  the  source  of  this 
stream.  They  are  located  a  short  distance  northeast  of  the  borough 
limits  of  West  Chester.  Sample  3  is  taken  from  the  stream  at  the 
southern  extremity  ot  the  borough. 

A  comparison  of  the  results  shown  in  3,  with  those  of  1  and  2,  gives 
some  idea  of  the  change  in  the  water  due  to  the  sewage  it  receives 
from  the  town.  Sample  4  was  taken  about  three-quarters  of  a  mile 
below  No.  3.  Between  these  points  there  is  some  dilution  of  the 
water.  No  further  pollution  is  added,  but  a  pond  has  been  made  be- 
tween the  points  from  which  sample  3  and  4  were  taken ;  and  here, 
deposited  filth  is  constantly  decomposing.  Sample  5  was  taken  from 
a  i)oint  three-quarters  of  a  mile  further  down.  Sample  6  was  taken 
above  junction  with  east  branch  about  three  miles  from  West  Ches- 
ter. The  volume  of  the  stream  here  is  nearly  ten  times  that  at  the 
point  at  which  sample  3  was  taken.  Sample  7  gives  results  of  an- 
alysis of  water  of  east  branch  of  Chester  Creek  just  above  junction. 
The  east  branch  is  about  one-half  larger  than  the  west.  Sample  8 
was  taken  one  mile  below  junction  of  the  two  bmnches. 

The  changes  which  take  place  in  this  flow  of  four  or  five  miles,  so 
far  as  can  be  told  by  the  results  of  chemical  analysis,  seem  to  be  due 
to  dilution.  Sample  3  was  taken  from  a  pasture  lot,  and  at  this  point 
the  stream  was  utilized  as  a  water  supply  for  cows.  The  fields  below 
this  point  are  largely  used  for  pasturing  cattle,  as  has  been  previously 
stated. 
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ChlorliM 

Nitrogen  aa  DltrltM,  .  .  .  . 
Nltfogen  aa  nltratM,  .  .  .  . 
Nitrogen  aa  ammonia,  .  .  . 
Nttrogon  b7  pennanganate, 
TotalBoUdt, 
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.068 
.193 


No.  8. 


4 

trace. 
6 
.096 
.000 
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11.76 

.04 

2.85 

.IM 

.688 

160 


NO.  4. 


18.16 

.067 

16 

.006 

.606 

166 


No.  6. 


0.41 
.062 

1.85 
.078 
.84 
128 


6.8 

trace, 

8.1 

.086 

.8 

U8 


No.  7. 


8.8 

trace, 
1.8 
.164 
.84 
90 


No.  8 


4.8 

.6186 
8.8 

.1 

.104 
104 


The  results  of  these  analyses  seem  to  indicate  very  little  oxidation 
of  the  sewage.  The  difference  in  the  results  can  be  readily  explained 
by  dilution,  since  the  volume  of  the  stream  where  sample  8  was  taken 
is  probably  not  less  than  ten  times  as  great  as  at  the  point  from 
which  sample  3  was  obtained.  This  is  in  harmony  with  the  well  es- 
tablished conclusions  of  sanitary  chemists  that  purification  of  water 
by  flow  is  a  very  uncertain  factor. 

For  a  long  period  of  years  it  was  thought  that  the  exposure  to  air 
and  agitation  to  which  water  is  subjected  by  its  flow  in  small  streams 
was  in  itself  a  sufficient  means  of  purification.  It  is  now  known  thai 
this  is  not  the  case;  but  that  the  removal  of  organic  impurities  in 
water  is  accomplished  through  the  agency  of  bacteria.  The  presence 
of  a  great  number  of  bacteria  in  waten  is  good  evidence  of  organic 
contamination;  for  without  organic  matter  as  food  for  their  support, 
they  could  not  exist. 

The  other  stream,  to  which  reference  was  made  at  the  beginning  of 
this  article,  rises  from  a  large  spring  within  the  borough.  In  the  fol- 
lowing table  is  given  the  analysis  of  the  water  taken  from  the  spring; 
also  an  analysis  of  the  water  taken  from  the  stream  outside  the  bor- 
ough. Tlie  sample  was  taken  from  the  nearest  field  to  the  town  in 
which  cows  were  pastured  at  that  time. 


Parts  per  lilUloa. 

Spring. 

Stream. 

Clilorlne, 

80.4 
OD.O 
19 
00 

.01 
880.6 

600 

N  asnltrltea                              x  .  .  .  .  ^  . 

jj.  M  nltratea,     ^  .  .      » 

600 

N.  M  ammonia, 

IM 

K.  fcy  Minnaiiffanate ............r. 

1.18 

Total  lollda, 

1,068 

The  sample  taken  from  the  stream,  judging  from  the  results  of  the 
analysis,  can  be  very  properly  regarded  as  simply  sewage.  The  odor 
of  the  water  was  very  decided.  Its  appearance  was  cloudy,  and  on 
heating  the  residue  obtained  by  evaporation,  the  odor  of  burning  an- 
imal matter  was  obtained. 

I  was  informed  by  a  workman  who  was  engaged  in  cleaning  the 
stream  near  the  place  where  the  sample  was  taken  for  analysis,  that 
horses  would  not  drink  the  water,  but  that  cows  readily  drank  it,  and 
seemed  ever  to  prefer  it  to  other  water. 
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Still  further  down,  the  stream  receives  additional  pollution  from  a 
large  slaughter-house  and  pig-pen.  This  refuse  is  carried  by  the 
stream  for  about  two  miles  through  pasture-lands  to  the  Brandy  wine. 

In  the  thickly  settled  portions  of  the  country,  many  of  the  small 
streams  that  supply  water  to  farm  stock  are  more  or  less  highly  con- 
taminated with  sewage.  To  what  extent  this  pollution  can  be  car- 
ried without  becoming  a  source  of  danger  to  horses  or  cows,  or  ex- 
erting a  deleterious  effect  upon  the  milk  of  the  latter,  is  a  question 
worthy  of  investigation.  Desiring  to  gain  information,  and  failing  to 
find  any  literature  upon  this  subject,  letters  of  inquiry  were  sent  out 
to  several  Veterinary  surgeons,  Directors  and  Chemists  of  Agricul- 
tural Experiment  Stations,  and  others. 

In  reply  letters  were  received  from: 

Dr.  W.  Horace  Hoskins,  President  United  States  Veterinary  Med- 
ical Association. 

Dr.  R  S.  Huidekoper,  formerly  Dean  of  the  Pennsylvania  Veterin- 
ary CJoUege. 

E.  B.  Voorhees,  Director  of  the  New  Jersey  Agricultural  Experiment 
Station. 

Prof.  P.  W.  Woll,  Assistant  Chemist  University  of  Wisconsin  Agn 
cural  Experiment  Station. 

E.  H.  Jenkins,  Vice  Director  Connecticut  Agricultural  Experiment 
Station,  New  Haven. 

L.  L.  Van  Slyke,  Chemist,  New  York  Agricultural  Experiment  Sta- 
tion, Geneva. 

R  C.  Kedzie,  Director  of  the  Michigan  Agricultural  Experiment 
Station. 

D.  E.  Salman,  Chief  of  the  United  States  Bureau  of  Animal  Industry. 

Isaiah  Michener,  V.  S.  Carversville,  Pa. 

W.  O.  Atwater,  Prof,  of  Chemistry,  Wesleyan  University,  and  Di- 
rector Stories  Experiment  Station,  Middletown,  Conn. 

A  O.  True,  Director  of  Office  of  Agriculturil  Experiment  Stations, 
Washington,  D.  C. 

Wm.  Prear,  Ph.,  D.,  Vice  Director  and  Chemist,  Pennsylvania  State 
College  Agricultural  Experiment  Station,  Ex-officio  Chemist  to  State 
Board  of  Agriculture. 

Dr.  Leonard  Pearson  Dean,  Veterinary  Department  University  of 
Pennsylvania. 

Wm.  B.  Harvey,  West  Grove,  Pennsylvania. 

John  McClintock,  President  State  Dairymen's  Association,  Pa. 

J.  B,  Phelps,  Conneautville,  Pa. 

Eastbum  Reeder,  State  Dairy  G%immissioner,  Pa. 

AsTlcuItural   Collet   P.    O.. 
Ingrham  Co.,  Mich..  September  20,  1894. 
C.  B.  Cochran: 

Dear  Sir:  Tour  favor  of  15th  received.  Id  regard  to  Influence  of  sewage  water 
on  health  of  animals,  unfortunately,  or  fortunately  rather,  I  can  give  no  In- 
formation, as  there  are  no  herds  In  our  neighborhood  that  drink  sewage  water 
even  when  diluted,  but  there  are  some  herds  that  drink  from  stagnant 
ponds,  and  the  condensed  milk  factories  refuse  the  milk  from  such  cows  for 
the  reason  that  condensed  milk  made  from  such  material  will  not  keep.  Care- 
ful inspection  of  the  water  supply  on  dairy  farms  is  made  by  our  manufac- 
turers. This  is  reasonable,  for  Job,  thousands  of  yecu-s  ago,  made  the  sensible 
inquiry,  •'Who  can  bring  a  clecm  thing  out  of  an  unclean?" 
Wishing  you  success  in  your  laudable  inquiry,  I  remain. 

Tours  faithfully, 
(Signed).  R.  C.  KJDDZIE. 
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New  Haven,  Conn.,  September  1,  1894. 
C.  B.  Cochran,  M.  A..  514  South  High  Street,  West  Chester,  Pa.: 

Dear  Sir:  Yours  of  August  22d  Is  before  me.  I  cannot  give  you  any  accurate 
Information  on  the  point  you  raise.  I  am  told  that  one  of  our  creameries  found 
It  necessary  to  cut  off  fro*n  the  creamery  patrons  whose  cows  had 
access  to  a  very  badly  polluted  stream  because  the  quality  of  the  butter 
was  effected  by  their  milk.  I  know  cows  do  drink  of  polluted  streams  without 
Immediately  apparent  effect  on  their  health. 

Possibly  J.  S.  Klrkham  of  Newsklngs  ton,  Conn.,  who  has  had  trouble  on  ac- 
count of  a  polluted  stream  can  give  you  some  light  on  the  matter. 

Truly  yours, 
(Signed).  E.   H.  JENKINS. 

Madison,  Wis.,   September  11,   1894. 
C.  B.  Cochran,  M.  A.,  514  South  High  St.,  West  Chester,  Pa,: 

Dear  Sir:  Your  favor  of  the  22d  ult.  to  Prof.  Henry  was  referred  to  me  on  my 
return  to  the  city  after  a  short  vacation.  In  reply  will  say  that  I  know  of  no 
experimental  data  concerning  the  Influence  of  sewage  on  milch  cows  or  the 
quality  of  the  milk  produced.  Lawes  &  Gilberts'  reports  on  the  utilization  of 
sewage  make  no  mention  of  the  Influence  of  the  sewage  grass  on  the  quality  of 
the  milk.  The  hay  fed  In  some  of  their  experiments  came  from  land  that  had 
received  9,000  tons  of  sewage  per  acre  per  year. 

In  Dammann's  Gesundheltspfledge  d.  Idw.  Haussaugethiere  are  given  several 
reports  of  disease  produced  by  excessive  feeding  of  sewage  hay,  but  of  course, 
that  Is  another  question. 

Konig  has  a  chapter  on  the  Danger  to  Cattle  from  Pollution  of  Water,  in  his 
nUters,  Idw  wlcht  Stoffe,  where  he  states  that  milch  cows  may  easily  produce 
milk  of  faulty  composition  by  drinking  from  polluted  water,  and  sums  up  the 
matter  as  follows:  "All  components  of  water  supply  which  are  either  foreign 
to  It  and  are  abnormal,  or  which  change  the  ordinary  qualities  of  the  water 
or  produce  an  abnormal  fodder,  when  applied  to  growing  crops,  in  general  con- 
demn the  water  for  the  use  of  stock." 

No  direct  experiments  on  the  subject  have  ever  been  made  to  the  best  of  my 
knowledge.  At  least,  I  have  gone  over  a  large  share  of  our  sclentlc  periodical 
literature  without  finding  any  Information  In  regard  to  the  question. 

Regretting  I  am  not  able  to  help  you  out  further,  I  am. 

Yours  respectfully, 
(Signed).  P.   W.   WOLL. 

Newport.  R.   I.,  Veterinary  Infirmary. 
September  20,   1894. 
C.  B.  Cochran,  Esq.: 

Dea"  Sir:  Your  letter  of  September  11th  has  been  forwarded  to  me  here.  The 
most  important  case  I  remember  is  where  the  sewage  ol  a  small  town  emptied 
Into  meadows  below.  Every  horse  pastured  on  the  meadow  for  some  years  was 
affected  with  periodic  ophthalmia.  A  drain  was  made  to  divert  sewage  and  the 
disease  disappeared.  Unfortunately  I  have  not  my  notes  or  library  here,  but 
win  be  back  in  New  York  early  In  October  and  will  look  the  matter  up. 

Very  truly  yours, 
(Signed.)  RUSH  S.  HUIDEKOPER, 

New  Brunswick,  N.  J., 
September  13,  1894. 
Mr.  C.  B.  Cochran.  West  Chester,  Pa.: 

Dear  Sir:  Your  favor  of  the  Uth  inst.  Is  received.  We  have  no  expermental 
data  showing  the  effect  upon  the  health  of  milch  cows,  or  upon  the  quality  of 
the  milk  produced  when  the  animals  have  access  to  badly  polluted  water.  We 
have  evidence,  however,  in  a  general  way  that  the  drinking  of  impure  water 
does  affect  the  quality  of  the  milk  and  Injure  the  health  of  the  animal.  I  do  not 
know  what  effect  polluted  water  may  have  on  the  health  of  horses. 

I  am  sorry  that  I  cannot  give  you  more  definite  Information  upon  this  point. 
I  would,  however,  refer  you  to  th^  journal  of  the  Royal  Agricultural  Society 
for  1893,  page  726,  where  you  will  find  Is  a  very  excellent  article  upon  this  sub- 
ject by  Prof.  J.  Wortley  Axe. 

Very  truly  yours, 
(Signed.)  B.  B.  VOORHEBS. 

Washington.  D.  C, 
October  11.  1894. 
Mr.  C,  B.  Cochran,  514  South  High  Street,  West  Chester.  Pa.: 

Dear  Sir:  In  reply  to  your  letter  making  Inquiry  as  to  the  effect  of  seirage  on 
milk.  I  regrret  to  say  that  we  have  been  unable  to  find  any  literature  bearing  on 
this  subject.    The  only  case  to  which  I  can  point  Is  that  reported  by  Vanden- 
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hoydonck  and  mentioned  In  Experiment  Station  Record,  vol  V,p.  1044.  He  re- 
ports a  case  in  which  all  of  the  cows  in  a  little  village  in  Switzerland  com- 
menced to  give  bitter  milk.  The  milk  frothed  badly  during  creaming,  appeared 
to  be  in  vigorous  fermentation  and  was  very  bitter.  The  source  of  the  trouble 
was  finally  discovered  In  the  excessive  feeding  of  Swedish  turnips  which  had 
been  washed  in  foul  ditch  water.  If  you  are  at  all  familiar  with  these  European 
villages  in  farm  districts  you  will  understand  that  the  ditch  water  running 
through  the  streets  is  very  much  like  sewage.  We  have  looked  over  the  journal 
of  the  Royal  Agricultural  Society  for  the  past  three  years  but  find  no  article 
on  this  question. 

Very  respectfully. 
(Signed.)  A.  C.  TRUE, 

Director. 

Philadelphia.  September  12,  1894. 
Mr.  C.  B.  Cochran: 

Dear  Sir:  I  am  in  receipt  of  your  favor  of  September  8,  but  I  am  sorry  to  say 
that  I  cannot  refer  you  to  any  literature  bearing  specially  upon  the  subject  of 
your  letter.  I  can  only  say  that  the  most  I  have  noted  on  this  subject  myself 
has  been  occcaslonal  articles  In  current  veterinary  journals  where  serious  and 
fatal  illnesses  have  been  attributed  to  the  drinkhig  water  from  impure  streams, 
ponds,  etc.  I  am  led  to  believe  from  personal  observations  that  impure  water 
supply  and  streams  that  are  polluted  by  sewerage  and  other  offensive  products 
are  very  great  factors  in  the  production  of  diseased  conditions  that  have  hereto- 
fore been  generally  attributed  to  other  causes.  I  mean  by  this  to -say  that  the 
drinking  water  is  not  only  the  direct  cause  itself,  but  many,  many  times  a  ve- 
hicle, for  admission  to  the  system  of  poisonous  products  that  produce  many 
forms  of  disease  that  still  remain  clouded  as  to  the  exact  method  of  propagation. 

Very  truly  yours, 
(Signed.)  W.  HORACE  HOSKINS. 

Geneva,  N.  Y., 
August  31,  1894. 
C.  B.  Cochran,  West  Chester.  Pa,: 

Dear  Sir:  I  know  of  no  published  literature  referring  to  the  subject  you  men- 
tion. It  is  a  well-known  fact  among  cheese  makers  that  an  impure  water  sup- 
ply for  cows  will  cause  the  milk  to  produce  floating  curds,  a  usual  sign  of  con- 
tamination of  some  sort.  Cheese  factories  located  In  low  places  are  much  more 
troubled  in  this  way  than  in  upland  places.  In  dry  seasons  all  factories  are 
more  troubled  than  at  other  times.  These  observations  all  go  to  show  that  the 
milk  is  seriously  affected  hy  impure  water  supply  for  cows,  so  that  their  milk  is 
more  or  less  unfitted  for  giving  the  best  results  in  cheese  making. 

Very  truly  yours, 
(Signed.)  J.  L.  VAN  SLTKE. 

State  College,  Centre  county.  Pa., 
October  5,  1894. 
C.  B.  Cochran,  514  High  Street,  West  Chester,  Pa.: 

Dear  Sir:  Par*don  my  long  delay  in  replying  to  your  queries  concerning  the  in- 
fluence of  sewage-polluted  water  upon  the  health  of  cattle.  I  have  been  so  pushed 
this  fall  by  routine  work  that  I  have  been  unable  to  go  over  the  literature  at 
my  command  to  see  what  there  is  bearing  directly  upon  it. 

I  regret  that  I  find  praotlcally  nothing  of  direct  bearing;  nothing  I  fear  which 
you  have  not  already  In  hand. 

The  question  resolves  itself  into  several: 

1.  Are  the  chemical  impurities  of  sewage  water  injurious  to  horses  and  cows? 

2.  Are  the  human  disease  bacteria  of  such  water  (a)  likely  to  transmit  dis- 
ease to  the  cattle;  (b)  likely  to  pass  into  the  milk  by  external  or  internal  meth- 
ods of  communication? 

3.  Do  speciflc  germs  of  bovine  or  horse  diseases  occur  therein,  and  are  they 
likely  to  be  taken  up  from  such  media? 

I  suppose  we  may  lay  the  same  stress  upon  the  chemical  Impurities  In  the  case 
of  cattle  as  of  men.    I  find  no  specific  Instances  of  injury. 

As  to  the  transmission  of  human  disease  (such  as  tuberculosis,  e.  g.)  to  cattle 
through  water,  I  find  nothing  speciflc.  But  the  observation  of  Auerbach  regard- 
ing the  transmission  of  the  bacilli  of  green  foods  to  milk  by  means  of  the  animal 
is  very  suggestive;  it  needs  corroboration,  however. 

Finally,  the  i>eculiarlty  of  outbreak  and  localization  of  the  so-called  "mias- 
matic" diseases  of  cattle  (anthrax,  black  quarter,  etc.)  and  of  similar  diseases 
of  the  horse,would  indicate  a  sewage  polluted  water  as  an  excellent  place  for 
such  germs  to  thrive.  I 

Nor  can  it  be  questioned  that  city  sewage  derived  from  stables  and  abbatolrs. 
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In  part,  would  carry  diseases  of  cattle  as  well  as  of  man;  only  It  would  very 
rarely  happen  that  cattle  drink  such  water  The  sewage  pollution  to  which 
you  refer  is  from  the  farm  or  village  privy  and  from  the  barnyard. 

I  have  gone  carefully  over  my  comqlete  file  of  the  Vierteljah  ersschrift  fur 
Nahrungs  und  Genussmittel-Chemle;  over  the  last  five  years*  volumes  of  the 
Jahresbericht  der  Agrikultur-Chemie;  over  the  index  of  the  Office  of  Experiment 
Stations  (covering  American  experiment  station  investigation);  over  the  special 
treatises  issued  by  the  Bureau  of  Animal  Industry  upon  diseases  of  horse  and 
cattle,  and  over  Grotenfelt's  new  work  on  bacteria  in  relation  to  the  dairy.  It 
may  be  that  as  I  was  obliged  to  cover  the  ground  hastily  I  have  overlooked 
something  of  importance,  but  I  believe  not.  Certainly  the  indexes  show  nothing 
upon  the  subject.  I  am  Just  on  the  eve  of  a  business  trip  and  am  obliged  to 
write  very  hastily.    Please  pardon  the  summary  fashion  of  this  letter. 

I  shall  be  very  happy  to  do  anything  further  I  can  for  you. 

Very  truly, 

WM.  PREAR. 

The  following  notes  on  Influence  of  drinking  water  (Its  quality  and  purity) 
upon  milk,  accompanied.  Dr.  Frear's  letter: 

Grotenfelt,  Principles  of  Modern  Dairy  Practice  from  a  Bacterlglcal  Point 
of  View,  1894,  makes  no  reference  to  the  subject. 

The  Zeitschrift  des  Landes  Zentralvereins  fur  die  Provinz  Sachen  (Molkerie 
Ztg.,  1890,  12.)  emphasizes  the  need  of  drinking  water  free  from  harmful  contam- 
natlon  (products  of  putrefaction),  but  gives  no  evidence  to  support  its  directions. 
(Vyschr.  Chem.  Nahr.  u.  Genussmittel,  5,  3.) 

N.  Auerbach  (Agricultural  Science,  8,  35-6),  concludes  that  milk  from  cattle 
fed  with  green  foods  Is  contaminated  by  Bacillus  butyrlcus.  but  that  this  bacil- 
lus Is  absent  when  dry  foods  are  fed.  He  believes  this  germ  resistant  to  the  de- 
structive Influences  of  the  digestive  tract,  and  that  It  Is  in  some  manner  con- 
veyed from  the  faeces  into  the  milk. 

Dr.  Mlchener  (Special  Report  on  Diseases  of  the  Horse,  U.  S.  Bureau  of  Ani- 
mal Industry,  p.  16),  writing  of  water  standing  In  hollows  in  pastures,  says: 
"Such  water  is  stagnant.  The  organic  matter  soon  undergoes  decomposition, 
and,  as  a  result,  we  find  diseases  of  different  kinds  more  prevalent  where  this 
water  is  drunk  than  where  the  water  supply  is  wholesome." 

John  C.  McCllntlck,  president  of  the  Pennsylvania  Dairyman's  Association, 
writes  that  at  one  time  his  cows  were  pastured  where  the  water  became  very 
Impure  during  the  dry  season  of  the  year,  and  that  this  water  produced  disease. 
After  driving  wells  and  thus  obtaining  a  supply  of  pure  water  no  further  diffi- 
culty was  experienced. 

Wm.  B.  Harvey  cites  an  Instance  where  cows,  though  having  plenty  of  good 
water,  drank  the  sewage  from  the  house.  The  cream  was  bad  and  it  was  some 
days  before  the  cause  was  detected. 

Dr.  Mlchener  calls  attention  to  the  activity  of  secreting  glands  of  the  lacteal 
system  during  the  season  when  a  cow  is  giving  a  full  flow  of  milk,  and  shows  as 
a  matter  of  common  experience  how  readily  toxic  and  medicinal  principles  find 
their  way  into  this  liquid,  and  infers  that  any  poisonous  principles  existing  in 
sewage  would  also  And  their  way  into  the  milk,  the  only  question  being  whether 
the  amount  Is  sufficient  to  produce  serious  danger.  He  states  that  horses  pas- 
tured where  they  drink  stagnant  or  Impure  water,  breed  millions  of  worms,  and 
that  these  worms  readily  cause  the  death  of  young  colts. 

Mr.  J.  B.  Phelps  states  that  at  a  certain  cheese  factory  the  milk  worked 
badly,  developed  a  bad  odor,  and  the  cheese  made  from  it  was  anything  but 
good.  The  trouble  was  Anally  traced  to  a  single  cow  which  had  chosen  to  drink 
foul  water,  although  pure  water  was  more  easily  obtained.  This  case  is  remark- 
able, and  f  the  cause  as  Just  given  was  carefully  and  accurately  worked  out  It 
should  be  published  In  full  detail. 

A  few  years  ago  a  gentleman  residingon  a  farm  near  West  Chester  lost  by 
disease  six  horses  during  one  summer.  These  animals  were  all  in  one  pasture. 
The  stream  flowing  through  the  pasture  was  fouled  by  refuse  from  a  creamery 
and  pig  pen.  Some  slaughtering  was  also  done  near  its  banks.  Te  samples  of 
water  were  taken  from  the  stream  for  analysis;  one  from  the  pasture,  the  other 
above  the  pasture,  about  one-eighth  of  a  mile  from  the  principal  source  of  pol- 
lution. 
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Parts  per  Million. 


CI. 

Nas 

Nitrates. 

Naa 

Nitrates. 

Nas 

Ammonia. 

N  b7  Per- 
manganate. 

Total 
SoUds. 

Sample  from  paatnre,    .  .  .  . 
Sample  near  eraamery,    .  .  . 

8 

87.4 

.01 
.8 

.76 

.78 
0.96 

.88 
1.66 

96 
660 

The  samples  were  taken  on  the  same  day,  and  the  dlfF^^nce  in  the  results  is 
due  to  the  dilution  produced  by  receiving  watr  from  othr  sourcs.  As  th  sam- 
pls  were  taken  after  a  recent  rain  the  dilution  was  undoubtedly  greater  than 
usual.  During  the  time  that  the  trouble  was  greatest  and  the  horses  wve 
dying,  a  colt  from  another  pasture  got  into  the  pasture  supplied  by  the  sus- 
pected stream.  In  order  to  more  positively  locate  the  cause  of  the  disaese,  the 
colt  was  allowed  to  remain.  In  seven  days  it  became  sick,  and  forty-eight  hours 
after  it  showed  the  first  symptoms  of  Illness  it  died.  Soon  after  this  stream 
was  cleaned.  No  more  refuse  was  allowed  to  enter  it  and  there  has  been  ne 
further  trouble. 

In  conclusion  I  wish  to  say  that  it  is  not  the  purpose  of  the  writer  to  attempt 
to  create  a  scare,  or  to  produce  any  radical  changes,  but  to  call  the  attention 
to  the  fact  that  the  pollution  of  streams  may  be,  and  in  some  cases  doubtless 
has  been,  carried  so  far  as  to  enbanger  the  health  of  domestic  animals  and  to 
render  cow's  milk  abnormal.  This  furnishes  an  additional  reason  why  such  pol- 
lution should  as  far  as  possible  be  avoided.  In  many  cases  this  can  be  accom- 
plished with  little  expense,  or  it  may  be  even  as  a  matter  of  economy,  for  much 
refuse  matter  that  is  allowed  to  drain  off  in  this  way  might  profitably  be  retaioed 
for  its  value  as  a  fertilizing  material. 


KEPOBT  OF  THE  ENTOMOLOGIST. 


By  Paof.  R.  C.  8CHIHDT,' Eniomolo^t  of  the  Boards  Lancaster,  Pa. 


In  presenting  my  first  report  on  the  work  done  during  the  past  year 
as  one  of  the  honorary  entomologists  to  the  State  Board,  I  state  at 
the  outset  that  it  contains  nothing  new  to  the  scientist;  but  instigated 
by  a  large  number  of  inquiries  received  from  all  parts  of  the  State,  I 
deem  it  advisable  to  repeat,  what  may  seem  a  superfluous  description 
of  the  most  frequent  agricultural  enemies.  The  general  ignorance  of 
entomological  facts,  so  prevalent  even  among  the  most  intelligent 
farmers,  warrants  the  repetition  of  literature  that  is  so  generously 
distributed  by  the  United  States  Department  of  Agriculture  from  year 
to  year.  The  importance  of  this  work  can  only  be  properly  appre- 
ciated, when  we  consider  the  enormous  losses  incurred  every  summer 
season  from  insect  ravages.  Twenty-five  years  ago  Mr.  B.  D.  Walsh, 
the  entomologist  of  Illinois,  estimated  the  loss  from  this  source  at 
from  1200,000,000  to  J300,000,000  per  annum.  Fitch,  then  New  York 
State  entomologist,  estimated  the  damage  to  the  wheat  crop  of  that 
State  in  the  year  1854  by  the  wheat-midge  at  115,000,000,  whilst  the 
chinch  bug  caused  in  the  State  of  Illinois  alone  a  loss  of  173,000,000 
to  wheat  and  corn  in  1867.    Dr.  C.  V.  Biley  says  in  the  same  bulletin 
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(June,  1891,  pp.  397,398),  from  whlcli  the  above  facts  are  quoted:  **I 
have  repeatedly  published  the  general  estimate  that  the  average  an- 
nual loss  to  the  United  States  from  injurious  insects  exceeds  |300,- 
000,000."  In  view  of  such  appalling  statistics  it  would  seem  hardly 
necessary  for  me  to  urge  the  teaching  of  entomology  in  all  our  com- 
mon schools,  in  oider  to  disseminate  a  more  intelligent  treatment  of 
its  economic  importance,  and  who  would  deny  the  imperative  demand 
for  specially  organized  work  in  this  direction?  Pennsylvania  is  one  of 
the  few  States  in  the  Union  which  does  not  own  a  specific  entomo- 
logical experiment  station,  through  the  aid  of  which  alone  effectual 
results  can  be  expected.  Private  efforts  may  accomplish  something, 
but  it  is  only  by  means  of  a  constant  warfare  proceeding  fi»m  a  w^Su 
equipped  and  completely  manned  experimental  fortress  that  abiding 
exterminations  of  the  annual  ravages  can  be  obtained.  The  United 
States  Department  has  its  agents  in  fields  which  are  under  the  super- 
vision of  the  respective  States,  that  have  made  room  for  them,  and 
serves  as  the  highest  court  of  appeal  in  difficult  cases.  Without  the 
proper  facilities  I  can  hardly  be  expected  to  give  our  farmers  in  Penn- 
sylvania that  aid  which  is  rendered  through  personal  inspection  and 
original  research,  and  must,  therefore,  be  pardoned,  when  I  present  a 
report  largely  embodied  in  previous  publications. 

The  following  injurious  insects  were  identified  by  me  during  the 
past  year  upon  request  of  Secretary  Thos.  J.  Edge:  Potato  stalk 
Weevil  (Trichobaris,  Baridius,  trinotata);  Striped  Blister  Beetle  (Epi- 
cauta  vittata);  wire  worms  (Elateridae);  Hessian  Fly  (Cecidomyia  de 
structor);  Grain  Aphis  (Siphonophora  avenae);  Wheat  Midge  (Ceci- 
domyia tritici);  Clover  Rootborer  (Hylesinus  trifolii);  Clover  Leaf 
Beetle  (Phytonomus  punctatus);  Clover  Stem  Borer  (Languria  Mo- 
zardi);  Clover  Mite  (Bryobia  Pratensis);  several  species  of  Spheno- 
phoEus  the  Elm  Leaf  Beetle  (Qaleruca  kauthomelaena);  the  larvae  of 
Sciara  and  specimens  of  Achorutee  armatus,  spring  tails  infesting 
houses.  A  full  description  of  the  life  history  and  habits  of  the  insect 
was  given  in  each  case  and  remedies  suggested.  Last  year's  report  of 
the  State  Board  of  Agrculture  contains  descriptions  of  the  wire 
worms,  the  clover  leaf  beetle  and  the  clover  root  borer  (pp.  93-96)  to 
which  nothing  new  can  added,  which  are,  therefore  omitted  in 
the  present  report  Perhaps  the  most  serious  damage  was  done  by  the 
Potato  Stalk  Weevil,  the  Striped  Blister  Beetle,  the  Hessian  Fly,  the 
wheat  midge  and  the  clover  stem  borer,  to  which  we  shall  pay  special 
attention. 

The  clover  stem  borer  (Languria  Mozardl,  Fig.  1,)  has  been  frequent- 
ly referred  to  an  entomological  literature,  viz:  By  Comstock,  Report 
Department  Agriculture,  1879,  pp.  199-200;  by  ^  Weed,  Dull.  Ohio 
Experiment  Station,  second  series.  Vol.  in,  No.  8,  p.  235;  by  Chit- 
tenden, '^[nsect  Life,"  Vol.  II,  p.  346.  The  general  supposition  that 
it  developed  exclusively  in  clover,  has  lately  been  dispelled,  inasmuch 
as  it  has  been  proved  that  the  insect  breeds  more  freely  in  certain 
weeds  of  the  Composite  family,  than  in  clover.  Personal  observations 
which  I  made  in  a  number  of  clover  fields  last  summer  confirm  tl^s 
statement  and  suggest,  at  the  same  time,  a  remedy.  If  it  would  be 
possible  to  displace  the  awkward  fences  separating  various  tracts  of 
land  of  different  ownership  by  narrow  strips  of  neutral  ground,  ex- 
periments could  be  carried  on  in  regard  to  the  proper  weed  food  of 
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many  injurioiis  insects;  the  neutral  soil  wonld  offer  opportunities  for 
the  cultivation  of  such  weeds  and  with  proper  care  the  ravages  could 
perhaps  be  reduced  to  a  minimum. 

T^e  adult  insect  is  about  one-fourth  of  an  inch  long,  with  yellowish 
red  thorax  and  shining  bluish-black  wing  covers.  The  larva  has  a 
slender,  cylindrical  body,  with  three  pairs  of  pro-legs  at  the  posterior 
extnemity.  The  pupa  is  of  a  yellowish  color.  T^e  eggs  are  about  the 
size  of  the  point  of  a  pin,  and  are  laid  in  the  lower  part  of  the  stem 
of  a  great  variety  of  plants,  where  the  larvae  are  developed  and  pass 
the  winter  feeding  on  the  pulp  of  the  stalk.  Mr.  F.  M.  Webster  found 
the  pupa  in  a  well  developed  gaU  on  a  stock  of  wild  lettuce,  from  which 
the  beetle  escaped  sixte«i  days  after,  discovery. 

The  fact  that  the  insect  feeds  on  a  great  many  wild  plants  insures 
against  serious  damage.  The  only  remedy  suggested  is  an  early  sum- 
mer, followed  by  fall  cutting. 

The  Clover  Mite  (Bryobia  pratensis.  Pig.  n,  greatly  enlarged), 
described  by  Riley  &  Marlatt,  "Insect  Life,"  Vol.  in,  p.  45,  from  which 
the  substance  of  the  following  account  is  taken : 

Bryobia  pratensis  belongs  to  the  family  of  vegetable-feeding  mites, 
Tetranychidae,  which  includes  the  weU  known  red  spider  of  hot 
houses  and  the  six  spotted  mite  of  the  orange,  described  in  the  annual 
report  of  the  U.  S.  entomologist  for  1889.  It  occurs  very  commonly 
in  the  northern  and  central  States  from  Massachusetts  to  California, 
and  is  especially  annoying  on  account  of  its  habit,  frequently  devel- 
oped in  spring  and  autumn,  of  migrating  in  enormous  numbers  into 
houses.  This  bryobia  has  repeatedly  been  confounded  with  the  red 
spider  (Tetranychus  telarius)  on  account  of  general  resemblance  in 
habit,  eAiai)e  and  color,  and  of  its  occurr^ice  on  trees  and  plants  out 
of  doors.  It  was  first  characterized  scientifically  in  1885  by  Mr.  H. 
Garman,  in  Forbes*  third  report,  pp.  73,  74.  Oonceming  its  ravages. 
Prof.  Forbes  reported  the  following:  At  Normal,  early  in  May,  the  gen- 
eral occurrence  of  a  large  and  conspicuously  brownish  red  mite  was 
noticed  upon  clover  and  blue  grass,  the  former  of  these  plants  es- 
pecially, sometimes  suffering  severely  from  the  pest  The  leaves  of 
the  clover  turned  yellow,  and  their  growth  was  arrested  where  the 
mite  was  abundant.    The  effect  on  the  blue  grass  was  similar. 

The  first  reference  to  the  occurrence  of  this  mite  bears  date  of  March 
21,  1879,  when  eggs  and  young  together  with  adult  mites  were  found 
abundantly  on  twigs  and  bark  of  the  elms  in  the  agricultural  depart- 
ment ground.  On  May  9  it  was  found  to  infest  the  leaves  of  the  red 
clover  in  great  numbers  throughout  the  city  of  Washington.  Since 
1879  these  pests  have  been  observed  every  spring  and  summer,  chiefly 
on  clover,  but  also  on  various  trees,  notably  apple,  elm  and  peach;  and 
in  the  fall  and  winter  on  or  beneatib.  the  bark  and  at  the  angles  of  the 
branches  of  trees,  occurring  in  connection  with  numerous  eggs  and 
young  in  various  stages  of  development  Their  blood-red  eggs  have 
frequently  been  observed  in  numbers  sufficient  to  impart  a  reddish 
color  to  the  trunks  and  branches  of  the  infested  trees.  The  U.  S. 
department  reports  only  one  account  of  their  attacking  homes  in  the 
east,  while  in  the  central  States  the  inconvenience  occasioned  by  their 
presence  in  houses  has  been  more  frequently  reported.  It  is  interest- 
ing to  note,  then,  that  the  appearance  of  this  mite  In  the  houses  of 
various  districts  in  Lancaster  county,  together  with  a  species  of 
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spring  tails  (Alchorutes  armatus)  is  the  second  instance  reported  in  the 
east 

As  would  be  naturally  expected,  the  wide  range  of  this  mite  gives 
it  a  somewhat  variable  habit.  In  the  more  northern  regions  and  at 
higher  elevations  the  winter  is  passed  principally,  if  not  altogether, 
in  the  egg  state.  The  mites,  or  the  last  brood  (there  are  evidently 
several  broods)  come  to  maturity  in  fall  and  deposit  their  eggs  on  the 
trunks  and  branches  of  the  trees,  frequently  in  sufficient  numbers 
to  entirely  cover  the  bark  of  the  trunk  and  branches  to  a  height  of 
several  feet.  The  young  mites  issue  during  March  and  April  follow- 
ing, or  later  in  higher  elevations.  When  large  numbers  of  the  last 
brood  of  mites  winter  over,  they  evidently  invade  in  fall  and  spring 
dwellings  in  search  of  food,  as  was  the  case  in  Lancaster  county. 
They  may  also  abandon  the  clover  and  leaves  of  trees  early  in  October 
and  secrete  themselves,  especially  in  crevices,  in  the  bark  and  under 
loose  bark  of  various  trees,  where  they  are  found  together  with  eggs 
the  following  season. 

The  foregoing  would  indicate  that  the  mite  iv  a  very  general  feeder 
of  the  forage  plants.  Clover  and  timothy  are  especially  attacked, 
the  former  being  perhaps  the  ordinary  food-plant  of  the  mite.  Of 
trees,  the  apple  and  arbor-vitae  are  frequently  infested  with  all  stages 
during  summer,  and  the  occurrence  of  eggs  and  adults  in  fall  and  win- 
ter on  almond,  plum,  prune,  poplar,  elm  and  other  trees  would  indi- 
cate that  they  are  also  attacked. 

In  the  case  of  its  occurrence  on  fruits  or  shade  trees  it  can  doubt- 
less be  controlled  or  destroyed  by  spraying  with  kerosene  emulsion, 
to  which  sulphur  may  be  profitably  added  at  the  rate  of  two  or  three 
ounces  to  the  gallon  of  the  wash.  In  the  case  of  forage  crops  spray- 
ing would  be  impracticable  and  no  effective  method  of  combatting 
the  pest  can  at  present  be  given. 

The  importance  of  this  mite  arises  chiefly,  however,  from  the  annoy- 
ance of  its  infecting  houses,  against  which  the  following  measures 
should  be  taken,  according  to  Riley  and  Marlatt: 

In  the  event  of  an  invasion  of  these  mites  the  lawns  about  the  build- 
ings, and,  if  practicable,  the  sides  of  the  buildings,  should  be  sprayed 
with  kerosene  emulsion.  The  lower  portion  of  the  building,  walls, 
etc.,  may  be  treated  with  pure  kerosene  with  advantage.  These  appli- 
cations should  be  repeated  every  day  or  two,  or  as  often  as  necessary 
to  destroy  or  repel  the  mites.  Infested  houses  may  be  freed  by  spray- 
ing with  benzine,  which  may  be  used  freely  without  danger  if  care 
is  taken  that  no  fire  is  present,  as  this  substance  vaporizes  rapidly 
and  is  highly  inflammable.  A  thorough  airing  will  remove  all  traces 
of  the  odor  of  this  substance. 

My  own  advice  to  the  people  in  Lancaster  county  was  to  use  coal 
oil  freely,  which  seemed  to  expel  the  mites  with  wonderful  rapidity. 

Description  of  Various  Stages.  The  egg  is  about  0.19  inch  in 
diameter,  spherical  in  shape,  vermillion  in  color,  emitting  a  lustre; 
they  are  placed  singly,  or  in  masses,  covering  bark  of  trees  to  a  depth 
of  from  one  to  three  layers.  The  young  larva  is  0.18  by  0.22  incJi 
in  size,  nearly  circular,  also  of  vermillion  color;  surface  irregularly 
straic:ht  Three  pairs  of  legs,  all  five-jointed,  not  exceeding  body  in 
length,  second  and  last  joints  longest,  the  first  pair  of  legs  slightly 
exceeding  the  others  in  length;  tarsi  surrounded  with  six-knnhbeJ 
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hairs^  two  at  the  tips  and  the  other  four  near  the  base.  Eyes,  two, 
situated  on  a  reddish-purple  triangular  spot  a  little  back  of  the  center 
and  near  the  edge  of  the  cephalothorax.  Cephalothorax  one-third  less 
in  size  than  abdomen.  Scale-like  appendages  of  the  adult  occur  od 
the  larva  in  same  number  and  position,  but  are  more  elongate,  being 
more  in  the  nature  of  serrate  spines,  frontal  process  wanting,  but  in 
place  of  them  occur  two  serrate  spines  projecting  forwards.  The  po- 
sition of  the  spines  on  the  body  is  as  follows;  Two  projecting  from  the 
anterior  extremity,  one  in  front  and  one  behind  the  eyes;  one  at  an- 
terior angle,  two  pairs  closely  placed  near  lateral  margin,  three  ar- 
ranged in  triangle  near  posterior  margin  of  abdomen,  three  pairs  on 
dorsum  of  abdomen,  making  in  all  twenty-eight  spines.  In  later  stages 
the  full  complement  of  legs,  as  also  the  anterior  scale-tipped  projec- 
tions, appear  after  first  or  second  molt;  the  legs  in  relative  length 
and  in  length  of  joints  approach  those  of  the  adults,  but  are  shorter 
and  stouter;  the  scales  of  body  also  become  like  that  of  adult  Little 
change  in  color  occurs  until  nearly  full  size  is  reached.    (Riley.) 

Sphenophorus  pulchellus  (Fig.  Ill)  not  reported  to  my  knowledge, 
and  therefore  little  known  as  to  its  habits,  was  identilied  by  me  in 
several  stalks  of  wheat  and  roots  of  com  sent  from  the  southern 
part  of  Lancaster  county.  An  examination  of  the  roots  showed  full- 
grown  larvae  and  fully  developed  adults  within  the  bulb  of  the  com. 
From  what  is  known  of  the  habits  of  other  species  reported  by  ento- 
mologists since  1858,  its  life  history  may  be  as  follows:  The  insect 
evidently  hiberates  in  the  adult  stage,  which  it  leaves  in  spring.  The 
females  deposit  their  eggs  during  May  and  June,  the  larvae  hatching 
from  these  develop  to  adults  and  emerge  in  about  three  weeks.  The 
only  remedy  suggested  is  to  plow  up  and  bum  the  stubble.  It  is,  how- 
ever, necessary  that  a  further  experimental  study  of  this  species  should 
be  made  in  order  to  give  an  intelligent  description  of  its  life,  habits, 
etc. 

The  Wheat  Plant  Louse  or  Grain  Aphis  (Siphonophora  avenae. 
Fig.  in),  described  by  Riley,  Dept.  Agric,  1889,  p.  348,  caused  consid- 
erable damage  to  wheat  and  oats  in  certain  districts  of  Pennsylvania. 
It  is  a  small  greenish  or  brownish  aphis,  with  or  without  wings,  which 
breeds  upon  wheat,  oats  and  various  plants  of  the  grass  family.  Be- 
longing to  the  order  of  Rhynchota  or  bugs,  its  mouth  parts  consist 
of  a  pointed  beak,  by  means  of  which  it  sucks  out  the  sap  of  leaf  or 
stem.  From  the  ripening  wheat  it  passes  to  the  more  succulent  oats, 
and  from  thence  to  the  various  grasses.  Dr.  W.  T.  Burnett  gives  the 
following  brief  summary  of  the  mode  of  development  in  this  group: 
In  the  early  autumn  the  colonies  of  plant-lice  are  composed  of  both 
male  and  female  individuals  (although  they  have  never  been  found  in 
this  particular  species,  R.  C.  S.);  these  pair,  the  males  then  die,  and 
the  females  begin  to  deposit  their  ^gs,  after  which  they  die  also. 
Early  in  the  spring,  as  soon  as  the  sap  begins  to  flow,  these  eggs  are 
hatched,  and  ihe  young  lice  immediately  begin  to  pump  up  sap  from 
the  tender  leaves  and  shoots,  increase  rapidly  in  size,  and  in  a  short 
time  come  to  maturity.  In  this  state  it  is  found  that  the  whole  brood, 
without  a  single  exception,  consists  solely  of  females,  or  rather  and 
more  properly,  of  individuals  which  are  capable  of  reproducing  their 
kind.  This  reproduction  takes  place  by  a  viviparous  generation, 
there  being  found  in  the  individuals  in  question,  young  lice,  which 
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wken  capable  of  entering  upon  individual  life,  escape  from  their  pro- 
genitors and  form  a  new  and  greatly  increased  colony,  consisting  of 
millions  of  individuals.  This  second  generation  pursues  the  same 
course  as  the  first,  the  individuals  of  which  it  is  composed  being  like 
those  of  the  first,  sexless,  or  at  least  without  any  trace  of  the  male 
sex  throughout.  These  same  conditions  are  then  repeated  at  least 
through  nine  generations  in  one  season,  the  terminal  brood  being 
considered  to  be  composed  exclusively  of  females  and  males,  or,  in 
othen  words,  of  perfect  insects  of  both  sexes. 

The  injury  of  these  insects  is  chiefly  manifested  by  the  shriveling  of 
the  grain  in  infested  fields.  But  many  natural  enemies,  chiefly  among 
which  are  Syrphus  flies,  Coccinellae,  etc.,  keep  them  within  proper 
limits  in  nature.  When  an  aphis  has  received  an  egg  from  one  of 
these  parasites  it  quits  its  companions  and  fastens  itself  by  its  ungues 
to  the  under  side  of  a  leaf,  when  it  swells  into  a  globular  form,  its 
skin  stretched  out  and  dried  up,  and  in  a  short  time  the  perfect  para- 
site escapes  by  a  circular  hole,  the  mouth  of  which  sometimes  remains 
like  a  trap  door. 

As  yet  no  practical  artificial  remedy  for  the  grain  aphis  is  known. 
Kerosene  emulsion  is  a  sure  killing  agent,  but  when  they  occur  on 
the  under  surface  of  the  leaf  it  is  difficult  to  reach  them.  Only  their 
enemies  and  the  weather  can  be  relied  upon. 

The  Striped  Blister  Beetle  (Epicauta  vittata.  Fig.  IV),  described 
by  Riley,  1st  Kept.,  Ins.  Mo.,  pp.  96-97;  1st  Kept.  U.  S.  Ent.  Com., 
pp.  293-302,  is  sometimes  called  the  old-fashioned  potato  beetle,  be- 
cause it  was  known  as  the  "potato  beetle"  before  the  introduction  of 
the  more  modern  and  more  destructive  Colorado  species.  It  is  only 
injurious  in  the  adult  stage,  since  it  feeds  as  a  larva  on  the  eggs  of 
certain  grasshoppers,  thus  destroying  them.  The  adult  blister  beetle 
is  a  slender-bodied,  rather  long-legged  insect,  from  one-half  to  three- 
fourths  of  an  inch  long,  with  alternate  stripes  of  black  and  yellowish 
brown  upon  the  back.  Generally  gregarious,  these  beetles  feed  in 
large  flocks  and  easily  take  to  flight  when  disturbed.  The  females 
deposit  their  small  eggs  in  masses  of  a  hundred  or  more  in  the  soil, 
just  below  the  surface.  In  about  ten  days  the  eggs  hatch  into  curious 
little  larvae,  burroughing  through  the  soil  in  search  of  grasshopper 
eggs.  Those  that  sunive  undergo,  according  to  Dr.  Riley,  a  curious 
series  of  changes,called  hypermetamorphotic,  finally  becoming  pupae, 
and  emerging  later  as  beetles.  For  reasons,  mentioned  above,  the 
beetles  are  generally  destructively  numerous  during  seasons  following 
those  in  which  grasshoppers  have  been  abundant.  Among  the  other 
species  of  blister  beetles  the  black  blister  beetle  (Epicauta  pennsylva- 
nica)  is  the  commonest  in  Pennsylvania. 

Dr  Clarence  M.  Weed  says  in  his  book  on  'Insects  and  Insecticides," 
in  speaking  of  the  remedies:  'It  is  sometimes  stated  that  these  insects 
are  not  destroyed  by  eating  Paris  green,  but  this  is  doubtless  a  mis- 
take. The  application  of  this  substance,  however,  seems  often  to  be 
of  no  avail,  probably  either  because  it  does  not  act  immediately  upon 
the  beetles,  or  else  because  they  continue  to  invade  the  field  from  the 
outside.  A  few  years  ajro  a  favorite  method  of  destroying  them  was 
to  drive  the  flocks  of  beetles  upon  loose  hay  or  straw  spread  upon  the 
ground  near  where  they  are  at  work  and  then  bum  the  hay,  lighting 
it  at  several  different  places,  so  that  it  will  bum  rapidly.    Hand  pick- 
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ing  can  often  be  resorted  to  advantageously.  It  is  doubtful  policy, 
however,  to  destroy  these  insects,  except  when  they  threaten  to  do 
serious  damage,  because  of  the  grasshopper-egg  feeding  habits  of  the 
larvae." 

The  Potato  Stalk  Weevil  (Thichobaris,  Baridius,  trinotata,  Fig.  V), 
described  by  Riley,  1st  Kept  Ins.  Mo.,  pp.  93-95,  has  been  one  of  the 
worst  insect  pests  of  the  past  season.  It  is  a  common  species  in  the 
middle  and  western  States,  where  it  causes  the  stalk  to  wilt  and  die. 
The  beetle  is  of  a  bluish  or  ash  gray  color,  distinguished,  as  its  name 
implies,  by  having  three  shiny  black  impressed  spots  at  the  lower  edge 
of  the  thorax.  The  female  deposits  a  single  egg  in  an  oblong 
slit  about  one-eighth  of  an  inch  long,  which  she  has  previously  formed 
with  her  beak  in  the  stalk  of  the  potato.  The  larva  subsequently 
hatches  out  and  bores  into  the  heart  of  the  stalk,  always  proceeding 
downwards  toward  the  root  When  fully  grown  it  is  a  little  over 
one-fourth  of  an  inch  long,  a  soft,  whitish,  legless  grub,  with  a 
scaly  head.  It  is  the  work  of  the  larva  which  causes  the  plant  to 
wilt  and  die.  A  few  weeks  later,  still  within  the  stock  and  slightly 
below  the  surface  of  the  ground,  the  lana  pupates,  and  late  in  sum- 
mer or  early  in  autumn  it  emerges  as  an  adult  weevil.  This  weevil 
passes  the  winter  under  any  protecting  covering  it  may  find,  and  the 
following  season  starts  another  generation  by  depositing  its  eggs 
in  the  potato  stalks. 

According  to  l^rof.  Gillette,  the  only  remedy  at  present  known  is 
to  pull  the  weeds  as  soon  as  they  are  found  wilting  and  bum  them. 
If  the  tops  are  left  until  it  is  time  to  dig  the  potatoes  many  of  the 
beetles  will  have  matured  and  escaped,  and  these  will  live  over  winter 
and  lay  eggs  for  another  brood.  But  even  late  pulling  and  burning 
will  destroy  many  of  the  pests,  and  in  regions  where  this  insect  is 
known  to  be  at  work,  the  weeds  should  be  burned  when  pulled  up  in 
harvesting  the  crop  (Weed). 

The  Hessian  Fly  (Cecidomyia  destructor,  Fig.  VHE),  described  by 
Packard,  Bull.  No.  4,  U.  S.  Ent.  Com.,  p.  43  ;  3d  Kept  E.  S.  Ent.  Com., 
198;  Forbes'  I4th  Kept.  Ins.  El.,  p.  38;  do.  15th  Kept  Ins.  Ill.,p.  21,  is 
one  of  the  oldest  and  best  known  insect  pests  of  Ameritan  agricul- 
ture. Its  ravages  have  been  felt  for  more  than  a  century  in  every 
country  where  wheat  is  cultivated.  The  adult  is  a  small  two-winged 
mosquito-fly,  the  wings  have  usually  three  longitudinal  veins,  and  are 
folded  over  the  back.  The  female  has  generally  two  broods,  as  the 
flies  appear  in  spring  and  autumn.  At  each  of  these  periods  the  fly 
lays,  according  to  Dr.  Harris,  twenty  or  thirty  eggs  on  the  upper  sur- 
face of  the  wheat  blades  in  autumn  or  in  a  crease  in  the  leaf  of  the 
young  plant  in  spring.  In  about  four  days  in  warm  weather  they 
hatch  and  the  pale  red  larvae  descend  the  leaf  to  the  base  of  the 
sheath,  where  they  attach  themselves,  head  downward,  to  the  stalk 
a  little  below  the  surface  of  the  ground  and  proceed  to  absorb  the  life 
sap  of  the  plant.  By  the  simple  pressure  of  their  body  they  become 
imbedded  in  the  stalk  with  the  latter's  growth.  In  about  three  or 
four  weeks  the  larvae  reach  their  full  size,  about  three-twentieth  of 
an  inch,  and  are  then  soft,  white  footless  maggots  of  the  form  repre- 
sented in  Fig  Vni,  a.  About  the  beginning  of  December  their  skin 
hardens,  becomes  brown  and  then  turns  to  a  bright  chestnut  color, 
at  tic  mme  time  separating  from  the  rest  of  the  body  and  fonming  a 
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sort  of  cocoon,  or  puparium,  within  which  the  insect  changes  to  a 
pupa  (b).  This  is  the  "flaxseed"  state  so-called  because  of  its  re- 
semblance to  flaxseeds.  Towards  the  end  of  April  or  the  beginning  of 
May  the  pupa  becomes  fully  formed  and  at  the  time  when  the  wheat 
is  just  coming  up  the  flies  emerge  from  the  "flaxseeds"  to  lay  eggs 
for  a  period  of  three  weeks,  after  which  they  entinely  disappear.  The 
larv'a  of  the  fall  brood  attack  the  wheat  just  above  the  roots  while 
the  spring  generation  are  formed  a  little  higher  up;  at  the  joints  an 
inch  or  more  above  the  soil  surface.  This  second  generation  com- 
pletes its  life  history  before  fall;  often  a  third  brood  develops  during 
summer  in  volunteer  wheat,  which,  however,  does  but  little  damage. 

There  are  several  species  of  insect  parasites  which  attack  the  Hes- 
sian fly,  most  prominent  among  which  is  Semiatellus  destructor  (Fig. 
IX),  which  pierces  the  larva  through  the  sheath  of  the  leaf. 

The  remedies  suggested  are  late  planting,  selection  of  wheat  and 
rolling  and  pasturing  to  sheep.  Dr.  C.  M.  Weed  says:  "The  most 
promising  method  of  preventing  the  injuries  of  this  insect  appears  to 
be  that  of  inducing  the  flies  to  deposit  their  eggs  in  young  wheat,  and 
then  destroying  it,  where  a  third  brood  develops  in  volunteer  wheat 
this  end  may  be  accomplished  by  turning  under  this  volunteer  growth 
when  the  Hessian  fly  larvae  are  about  half  grown;  or  in  case  no 
such  brood  develops  in  the  volunteer  wheat,  a  few  strips  in  the  field 
may  be  seeded  to  wheat  a  few  weeks  before  the  regular  planting  time, 
and  the  flies  will  lay  their  eggs  in  these,  which  are  afterwards  to  be 
plowed  under.     Thus  the  mass  crop  of  wheat  will  escape  infestation." 

The  Wheat  Midge  (C^cidomyia  Diplosis*  trictici)  is  closely  related 
to  the  Hessian  fly,  its  wings  are  transparent  while  those  of  latter 
are  blackish.  It  attacks  the  wheat  in  the  ear  and  as  such  was  es- 
pecially destructive  in  certain  sections  of  Pennsylvania  during  the 
past  season.  When  the  wheat  is  in  blossom  the  small,  two-winged, 
yellow  or  orange-colored  fly  appears  in  the  fields  and  lays  its  eggs  in 
the  evening  by  means  of  long  retractile  tube-like  extremity  of  the 
body,  within  the  chaffy  scales  of  the  flowers,  in  clusters  of  from  two 
to  fifteen  or  more.  In  eight  or  ten  days  these  eggs  hatch  into  little 
footlese  transparent  maggots,  afterwards  becoming  orange  colored; 
they  attack  the  young  germ  or  kernel,  which  by  pressure  becomes 
shrivelled  and  aborted.  In  about  three  weeks,  i.  e.,  at  the  end  of  July 
they  become  full  fed,  leave  the  head,  enter  the  ground  after  moulting 
their  skins,  leaving  them  entire  in  the  ear  and  pupate.  There  is  but 
one  brood  each  year.  Besides  wheat  the  midge  is  said  to  bred  in  rye, 
barley,  oats  and,  possibly  grass. 

Dr .  C .  M .  Weed  suggests,  that  "early  maturing  grains  are  less  liable 
to  be  infested  by  this  insect  than  those  ripening  later.  Consequently 
farmers  in  regions  where  it  is  at  present  plant  such  varieties  early, 
with  general  high  culture.  Many  of  the  insects  will  be  destroyed  by 
the  deep  plowing  of  the  infested  fields." 

The  pupa  of  the  Oecidomyia  resembles  that  of  the  fungus-eating 
Tipulids,  such  as  Sciara.  I  received  several  letters  of  inquiry  in 
reference  to  the  latter.  Their  larvae  are  footless,  about  five  lines  in 
length,  and  about  one  third  of  a  line  in  diameter.  They  are  composed 
of  thirteen  segments  and  have  small  black  heads. 

In  some  years  during  the  month  of  July  there  may  be  found  on  the 
borders  of  forests  immense  trains  of  these  larvae,  formed  bv  the  union 
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of  an  innumerable  quantity  fixed  to  each,  other  by  a  sticky  substance. 
These  coUections  of  larvae  resemble  a  strange  animal  of  snake-like 
form,  several  feet  long,  one  or  two  inches  in  thickness,  and  formed  by 
the  union  of  an  immense  number,  which  cling  to  each  other  by  thou- 
sands, and  move  on  togetlier,  leaving  a  track  after  it  on  the  ground, 
tlie  best  indication  of  its  presence.  These  masses  may  be  from  ten  to 
twelve  yards  long;  M.  Guerin  Meneville  whose  description  we  fol- 
low observed  columns  as  many  as  thinty  yards  in  length.  They  ad- 
vance as  slowly  as  a  snail  and  in  a  certain  direction.  If  they  en- 
counter an  obstacle — as  a  stone,  for  instance — ^they  cross  over  it,  turn 
round  it,  or  else  divide  into  two  sections,  which  reunites  after  the  ob- 
stacle is  passed.  They  are  never  met  with  in  bad  weather,  but  only 
when  the  sun  is  warm.  This  curious  phenomenon  was  observed  for 
the  first  time  in  1603  by  Gaspard  Schwenefeld,  who  says  that  the  in- 
habitants of  Sibena  consider  this  phenomenon  as  an  indication  of  a 
bad  harvest  if  they  go  towards  the  mountains,  whereas  if  they  de- 
scend towards  the  plains,  it  is  the  sign  of  a  good  one;  a  great  many 
other  superstitions  are  reported  in  connection  with  it  It  has  not 
yet  been  proved,  however^  that  they  ever  caused  any  damage  to  agri- 
culture. Their  habit  of  clinging  together  may  be  explained  by  the 
necessity  these  insects  feel  for  mutual  protection  against  the  drying 
effect  of  the  atmosphere  when  they  are  forced  to  leave  the  ground. 
They  generally  migrate  towards  a  suitable  place  to  undergo  their  meta- 
morphosis. 

The  Elm  Leaf -Beetle  (Galeruca  Xanthomelaena,  Fig.  VI),  described 
by  Riley  in  Bulletin  6  of  the  Ent .  Div . ,  proved  as  obnoxious  during  the 
past  season  as  ever  before.  It  is  an  immigrant  from  the  Old  World, 
having  been  especially  injurious  in  France  and  Germany,  and  is  sup- 
posed to  have  been  imported  into  America  during  the  early  part  of 
the  present  century.  A  correspondent  reports  in  the  Bull,  of  U.  S. 
Dep.  of  Agric,  Vol.  II,  p.  377,  that  they  had  entered  the  house  in  great 
numbers,  never  injured  anything,  except  that  they  liked  to  sleep  in 
one's  bed  and  filled  drawers,  boxes,  books,  etc. 

**The  eggs  are  laid  on  the  under  side  of  the  leaves  in  two  or  three 
rows,  each  group  consisting  of  from  five  to  twenty  eggs,  lying  very 
close  together  and  fastened  securely  to  the  leaf.  In  about  a  week  the 
larvae  hatch  and  begin  eating  the  leaves  causing  them  to  look  as 
though  riddled  with  fine  shot  They  become  fully  grown  in  two  or 
three  weeks,  when  they  descend  to  the  ground,  and,  finding  some  con- 
venient rfielter  change  to  pupae.  Ten  days  later  the  perfect  beetles 
come  forth  and  eat  the  leaves,  although  the  damage  done  by  the  in- 
sect in  this  beetle  stage  is  much  less  than  that  done  by  the  young, 
growing  larvae.  There  are  three  or  four  broods  each  season,  and  the 
beetles  pass  the  winter  in  whatever  shelter  they  can  find,  especially 
congregating  in  hollow  trees,  and  under  old  leaves.''    (C.  M.  Weed). 

This  pest  can  be  best  met  by  spraying  with  London  Purple  or  Paris 
Green  (4  ozs.  to  50  gals,  of  water).  Prof.  John  B.  Smith  in  "Garden  and 
Forest"  for  June  19,  '93,  gives  an  account  of  his  experiments  in  spray- 
ing large  elm  trees  on  the  Rutger's  CJollege  campus.  He  used  a  Seneca 
Fall  force-pump,  mounted  on  a  tank  holding  40  gallons  and  provided 
with  a  50-foot  hose.  The  end  of  the  hose  is  attached  to  a 
10-foot  pole,  and  by  means  of  a  light  ladder  20  feet  in  length 
the  foliage  of  the  largest  trees,  some  of  which  are  over  50  feet  in 
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height,  can  be  reached  Professor  Smith  finds  that  the  addition  of  a 
small  quantity  of  kerosene  emulsion  to  the  mixture  of  London  Purple 
and  water  is  of  use  in  enabling  the  spray  to  penetrate  the  pubescence 
on  the  under  side  of  the  leaves  and  to  spread  wherever  it  touches  in- 
stead of  collecting  in  drops  and  falling.  He  recommends  the  addition 
of  a  pint  of  kerosene  emulsion  to  20  gallons  water  containing  one- 
fifth  of  a  pound  of  London  Purple,  and  states  that  this  amount  of  mix- 
ture is  suflScient  for  one  of  the  largest  trees.  The  application  should 
be  made  when  the  eggs  are  being  laid,  in  order  to  kill  the  larvae  be- 
fore they  have  done  any  damage. 

In  conclusion  I  take  pleasure  to  call  attention  to  the  Pennsylvania 
State  Bulletin,  No.  19,  April,  1892,  in  which  Mr,  George  C,  Butz,  of  the 
Pennsylvania  State  CJollege  Agricultural  Experiment  Station,  fur- 
nishes directions  for  the  preparation  and  application  of  the  principal 
chemicals  used  against  insects  and  plant  diseases,  which  may  be  sup- 
plemented by  Dr.  C.  M.  Weed's  little  manual  "Spraying  Crops.'* 


THE   WILD  CAT. 


Lynx  ruf us  (Qm).  Raf. 
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Dbsobiption. 

Fur  moilerately  full  and  soft.  Head  moderate  size  and  rounded;  body  rather 
slender;  legs  lonff  and  quite  stout;  soles  of  feet  naked.  Ears  large,  erect  and 
nearly  triansrular  in  shape,  and  tipped  (In  winter  specimens)  with  coarse  black 
hairs  fully  half  an  inch  lonff;  inner  surface  of  the  ears  furnished  with  a  loose 
coat  of  lonir,  pale,  yellowish-white  hairs,  and  the  outer  surface  is  covered  with 
short  fur,  which  is  black,  except  a  conspicuous  patch  of  dull  white  in  the  centre. 

Forehead  grrayish-brown,  irregrularly  streaked  with  dark  brown;  whitish 
streaks  above  and  below  the  eyes;  whiskers  for  the  most  paxt  are  ^hite;  chin 
and  upper  part  of  throat  white,  lower  part  of  throat  and  neck  very  similar  to 
sides,  but  paler.  The  upper  parts  and  sides  of  the  body  and  legs  (outer  portions  of 
the  latter)  are  pale  rufous  or  brownish-red  overlaid  with  grayAshr  which  latter 
color  is  produced  by  the  whitish  ends  of  the  hairs;  the  rufous  coloration  is 
most  noticeable  on  sides  of  the  body,  sides  of  the  head  below  and  back  of  the 
ears,  and  about  the  occipital  (base  of  head)  region.  The  sides  are  indistinctly 
spotted  with  dark  brown,  and  down  the  middle  of  the  back  a  more  or  less  dis- 
tinct line  of  blackish-brown  extends  from  near  the  shoulders  to  the  base  of  the 
tall.  Under  surface  of  body  and  legs  white  and  pale-yellowish  spotted  with 
black;  insde  of  front  and  hind  legs  banded  and  spotted  with  black.  The  irides 
(eyes)  of  the  adults  are  greenish-yellow  in  color,  but  in  the  young  they 
are  brown.  Individuals  of  this  species  vary  greatly  in  coloration.  In  fact  it  is 
an  exceedingly  di^fflcult  matter  to  find  two  specimens  exactly  alike.  Ten  speci- 
mens, now  beftore  me,  captured  in  Pennsylvania  during  the  winter  season,  show 
a  marked  diversity  in  color,  as  well  as  in  size,  and  two  or  three  individuals 
taken  in  the  late  spring  or  early  autumn,  which  I  have  examined,  are  decidedly 
more  brownish-red  in  color,  particularly  on  the  sides,  than  those  killed  in  the 
winter.  The  male  is  considerably  larger  than  the  female.  In  the  month  of 
January,  1890,  I  secured  Ave  females  in  Cameron  and  Potter  counties,  Pennsyl- 
vania, which  weighed  respectively  ten  and  one-half,  twelve,  twelve  and  three- 
fourths,  nine  and  one-fourth,  and  thirteen  pounds,  or  an  average  of  about  eleven 
and  one-half  pounds  each.  Three  adult  males  which  I  captured  in  Pennsylva- 
nia during  the  months  of  January,  February  €Lnd  April,  within  the  past  five  years, 
weighed  respectively  fifteen  and  one-fourth,  seventeen  and  eighteen  and  three- 
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fourths  pounds,  or  an  averafire  of  seventeen  pounds  each.  In  the  winter  of  1892 
Senator  Harry  A.  Hall,  of  St.  Mary's,  presented  me  with  a  very  fine  male  which 
had  been  killed  near  his  home  in  Elk  county.  This  ejiimal,  which  is  the  largest 
I  ever  saw  welerhed,  tipped  the  scales  at  twenty-six  and  one-half  ];>ounds.  Hun- 
ters and  woodsmen  whom  I  believe  to  be  reliable,  have  assured  me  that  wild 
cats  are  sometimes  taken  which  weigh  thirty-five,  forty  and  fifty  pounds  each. 

The  majority  of  hunters  and  woodsmen  who  reside  in  sections  of 
Pennsylvania  where  the  wildcat  or  bay  lynx  occurs,  have  various 
local  names  for  this  wary  and  prowling  animal.  The  appellations 
bob  oat,  catamoimt,  mountain  cat  and  tiger  cat  are  perhaps  the  ones 
which  are  most  frequently  employed.  These  names,  or  any  others 
which  may  be  heard,  it  is  safe  to  say  have  reference  to  the  Lynx  rufus, 
which  is  doubtless  the  only  si)ecies  of  its  genus  foimd  in  our  State. 

During  the  past  five  years  I  have  made  very  careful  inquiries  in  all 
sections  of  the  Commonwealth  where  the  Canada  lynx  was  reported 
to  occasionally  be  present,  and  I  have  also  examined  a  number  of  spec- 
imens of  what  were  called  by  the  owners  "Lynx  canadensis,"  but  as 
yet  I  have  not  been  able  to  discover  a  true  example  of  the  Canada 
lynx  which  may  be  distinguished  from  its  congener,  the  common  wild- 
cat, b^  its  larger  size,  longer  hair,  fuller  fur,  grayish,  hoary  color,  thick, 
heavy  and  clumsy  legs  and  the  laiige-sized  feet,  which  are  so  densely 
furred  (in  winter)  as  to  cover  the  soles  or  pads.  The  ears  are  also 
very  conspicuously  tufted  with  long  black  hairs. 

There  are,  however,  it  is  said,  two  or  three  well  authenicated  in- 
stances where  specimens  of  the  Canada  lynx  have  been  taken  in  Penn- 
sylvania within  the  last  twenty-five  years.  Possibly  future  investiga- 
tions will  enable  us  to  record  this  decidedly  northern  animal  as  a 
rare  inhabitant  of  our  forest  areas. 

From  repeated  interviews  with  hunters  and  woodsmen  it  is  learned 
that  the  catamount  is  very  generally  believed  to  be  a  whoUy  different 
species  from  the  wildcat  However,  on  questioning  these  persons 
closely  I  find  that  size  is  about  the  only  distinctive  i)oint  they  can  call 
to  mind  to  support  their  claim,  and  all  large-sized  cats  are  denomi- 
nated "catamounts,"  and  on  the  other  hand  the  smaller  ones  are  termed 
wild  or  *T[)ob"  cats. 

The  indiscriminate  employment  of  local  names  to  distinguish 
many  of  our  birds  and  manunals  oftentimes  leads  to  much  confusion, 
but  until  the  great  mass  of  our  citizens  become  better  acquainted 
with  the  furred  and  feathered  inhabitants  such  errors  are  bound  to 
occur.  In  this  connection  it  may  be  stated  that  through  the  wise 
efforts  of  our  progressive  and  intelligent  State  Superintendent  of 
Public  Instruction,  Dr.  N.  C.  Schaffer,  and  his  able  assistants,  much 
good  work  has  been  done  to  create  a  popular  interest  in  zoological 
study  throughout  the  common  schools  of  the  State.  If  Dr.  Schaffer^s 
ideas  are  carried  out  as  they  should  and  doubtless  will  be,  the  time 
wiU  soon  come  when  our  school  children  will  be  readily  able  to  recog- 
nize and  speak  intelligently  of,  at  least,  the  common  birds  and  mam- 
mals which  they  see  about  the  parks  and  gardens,  in  the  fields  or  mea- 
dows, on  the  rugged  mountain  side,  in  the  shady  forest,  or  along  the 
river  bank. 

The  wildcat  inhabits  forests,  rocky  ledges  and  briary  thickets,  but 
its  favorite  place  is  in  old  slashings  and  bark  peelings,  where  in  the 
impenetrable  and  tangled  recesses  it  is  comparatively  safe  from  pur- 
suit, and  also  able  to  prey  upon  many  varieties  of  animals  which  have 
a  permanent  or  temiKvrary  residence  in  such  unfrequented  wilds. 
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There  are  large  tracts  of  land  in  the  mountainous  districts  of  Penn- 
sylvania from  which  the  marketable  forest  trees  have  long  since  been 
cut  oflf.  These  places,  called  slashings  and  bark  peelings,  in  many  in- 
stances are  thickly  strewn  with  decaying  logs,  fallen  trees,  that  were 
cut  down  for  the  bark,  brush  piles,  tree  tops,  and  so  overgrown  with 
bushes,  young  trees,  briars,  and  frequently  large  patches  of  buck 
laurel  (rhododendron)  as  to  be  almost  impassable  unless  one  selects 
the  old  log  roadways  which  traverse  such  areas.  In  these  places  rab- 
bits and  other  quadrupeds,  pheasants  and  many  different  kinds  of 
small  birds  find  an  excellent  cover. 

Through  my  own  personal  observations  in  the  field  and  also  from 
the  statements  of  thoroughly  trustworthy  hunters,  trappers  and  lum- 
bermen I  am  of  the  opinion  that  this  species  has  been  increasing 
during  the  last  three  or  four  years  in  several  of  our  counties,  namely. 
Elk,  Cameron,  Centre  and  McKean,  where  large  districts  have  been 
denuded  of  their  forest  trees. 

The  wildcat  subsists  entirely  on  a  flesh  diet,  and  the  damage  this 
species  does  in  destroying  poultry,  lambs  and  young  pigs  of  farmers 
who  reside  in  the  sparsely  settled  mountainous  regions  is  not  in  any 
degree  compensated  for  by  the  destruction  of  other  small  wild  animals 
which  molest  the  farmer's  crops  or  his  poultry. 

Wildcats,  as  will  be  seen  by  consulting  the  testimony  of  numerous 
contributors  on  the  latter  pages  of  this  article,  are  very  detrimental 
to  game.  They  unquestionably  kill  many  young  deer  and  they  also 
not  infrequently,  it  is  said,  attack  and  kill  the  adult  deer.  United 
States  District  Attorney  Hon.  H.  A.  Hall,  of  Pittsburgh,  informs  me 
that  at  St  Mary's,  Elk  county,  where  Messrs.  Andrew  Kaul  and  J.  K 
P.  Hall  own  a  game  preserve  of  probably  650  acres,  in  which  are  con- 
fined a  large  number  of  deer,  there  is  much  trouble  experienced  from 
the  wildcats  disturbing  the  deer.  Mr.  Hall  further  states  that  small 
bands  (probably  families)  of  these  carnivorous  animals,  in  the  winter 
when  snow  is  on  the  ground,  sometimes  pursue,  like  dogs,  full  grown 
deer,  which  they  run  down  and  kill. 

One  of  the  few,  in  fact  about  the  only  species  of  game  bird  that  is 
at  all  numerous,  which  the  sportsman  can  go  in  quest  of  in  this  Com- 
monwealth without  almost  continually  coming  in  contact  with  tres- 
pass notices  warning  him  to  '*keep  off  the  grass"  is  the  ruffed  grouse 
or  pheasant,  and  unfortunately  the  favorite  haunts  of  this  noble  game 
bird  are  in  localities  where  the  wildcat  loves  to  sneak,  hide  and  dep- 
redate. The  cautious  and  ravenous  "cat"  is  passionately  fond  of 
grouse.  He  destroys  them,  both  old  and  young,  and  also  their  ^gs 
whenever  an  opportunity  presents  itself.  He  kills  wild  turkeys  and 
sucks  their  eggs,  it  is  affirmed,  whenever  a  nest  can  be  found.  The 
number  of  small  insectivorous  and  wild  song  birds  that  rest  on  the 
ground  or  in  low  bushes,  which  he  destroys  during  the  summer  season, 
about  the  slashings  and  abandoned  lumber  camjys  is  no  doubt  consid- 
erable. 

Kabbits,  squirrels,  mice  and  skunks  are  also  eaten  by  wildcats,  and 
in  the  southern  States  Audubon  says  they  visit  sometimes  "the  dry 
beds  of  streams  or  brooks  to  pick  up  the  catfish,  etc.,  or  crayfish  and 
frogs  that  remain  in  the  deep  holes  of  the  creeks  during  the  drought 
of  summer."  The  same  authority  states  that  "the  wildcat  is  a  great 
destroyer  of  eggs,  and  never  finite  a  nest  of  grouse  or  partridge,  wild 
turkey  or  other  bird  without  sucking  every  egg  in  it.'' 
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About  four  jeare  ago  I  spent  ten  days  or  two  weeks  in  the  winter 
in  company  with  two  hunters  and  trappers  in  Cameron  and  Elk  coun- 
ties. We  secured  nine  wildcats,  two  with  guns,  and  the  remainder 
with  steel  traps,  and  on  examining  these  animals  I  found  that  three 
of  them  were  well  filled  with  quills  of  the  porcupine.  This  led  me  to 
infer  that  the  wildcat  did  not  hesitate  to  attack  an  animal  capable 
of  making  a  pretty  vigorous  defense. 

Wildcats  hunt  both  by  day  and  night,  but  like  the  great  majority 
<rf  thieves  and  murderers  they  appear  to  select  the  darkness  as  the 
most  auspicuous  time  to  commit  their  deeds  of  violence.  When  a 
wildcat  discovers  a  flock  of  wild  turkeys,  pheasants,  or  a  rabbit  run- 
ning on  the  ground,  he  will  follow  them  for  some  distance,  and  when 
he  ascertains  the  direction  in  which  they  are  going,  will  make  a  quick 
detour  and,  concealing  himself  behind  a  log,  in  the  brush,  or  on  a  low 
branch  of  a  tree,  will  hide  and  like  an  assassin,  wait  patiently  until  his 
prey  comes  within  reach.  I  once,  when  hunting  white  rabbits  in 
Cameron  county,  saw  a  wildcat  run  into  a  clump  of  laurel  and  lie  in 
ambush  until  a  rabbit  which  he  had  been  chasing  approach  within 
springing  distance.  The  rabbit  ran  up  a  narrow  roadway  and  when 
within  a  few  feet  of  the  laurel  bed  suddenly  stopped.  Instantly  the 
cat  sprang  upon  it  and  seizing  it  in  its  mouth  ran  directly  up  the 
mountain  side,  where  my  companions  shot  him. 

Romancing  newspaper  correspondents  and  hunters  with  fertile 
imaginations  have  been  instrumental  in  creating  an  impression, 
which  seems  to  be  generally  accepted  by  the  common  mass  of  people 
who  are  not  acquainted  with  the  true  nature  of  wildcats,  that  these 
animals  are  daring,  ferocious  and  always  on  the  outlook  to  S])ill 
human  gore,  and  will  not  hesitate  an  instant  to  attack  human  be- 
ings, no  matter  how  big  or  ugly  the  latter  may  be.  This,  however, 
ifi  not  the  case.  Wildcats  are  cowardly  and  will  flee  from  their  pur- 
suers, but  if  wounded  and  unable  to  escape,  or  if  surprised  in  a  place 
where  they  cannot  get  away  and  forced  to  give  battle  they  will  fight 
viciously  and  do  great  execution  with  their  strong  retractile  claws 
and  sharp  teeth. 

One  of  our  correspondents  in  southwestern  Pennsylvania  writing 
on  this  topic  says:  "The  catamount  is  a  destructive  and  ferocious  ani- 
mal, for  one  attacked  me  one  night  when  I  was  going  home  from  court- 
ing a  girl  and  treed  me  on  a  fence  and  I  had  to  stay  there  till  day- 
light" This  surely  is  a  unique  case,  and  it  possibly  may  be  that  wild- 
cats are  inclined  to  attack  young  men  who  are  in  love. 

The  wildcat  usually  makes  its  domicile  or  nest  in  a  hollow  tree  or 
log.  The  nest  is  well  lined  with  leaves,  moss  and  lichens  (Usnea  bar- 
bata  and  its  varieties),  called  commonly  'Hiair  moss.''  The  nest  is  also 
sometimes  found  in  rocky  ledges  and  caves.  From  two  to  four  young 
constitute  a  litter.  It  is  stated  that  the  young  are  brought  forth 
about  the  middle  of  May.  Wildcats  may  be  caught  in  traps  baited 
with  rabbits,  chickens,  grouse  or  fresh  meat.  Their  fur  has  very  little 
commercial  value. 

The  agitation  of  game  laws  and  bounty  or  scalp  acts  at  the  last  ses- 
sion of  our  Legislature  has,  it  seems,  been  largely  instrumental  in 
arousing  a  wide  spread  interest  in  these  subjects  on  the  part  of  farm- 
ers, fruit  growers,  sportsmen  and  naturalists  in  almost  every  county 
of  the  State.    Since  the  last  Legislature  adjourned  there  have  been 
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received  at  the  office  of  the  State  Board  about  three  hundred  com- 
munications bearing  on  the  economic  relations  of  different  wild  ani- 
mals, chief  among  which,  so  far  as  mammals  are  concerned,  may  be 
mentioned  foxes,  minks,  weasels,  wildcats,  rabbits,  skunks,  wood- 
chucks,  muskrats  and  raccoons. 

In  view  of  the  unusual  interest  manifested  by  our  citizens  on  the 
bounty  question  and  also  in  the  habits  in  general  of  our  common 
mammals,  the  writer  prejKired  a  circular  soliciting  information  con- 
cerning the  life  histories  of  mammals  attributed  to  the  State.  This 
circular,  early  in  Januaiy  of  the  present  year,  was  distributed  to 
farmers,  fruit  growers,  naturalists,  sportsmen,  hunters  and  trappers 
in  nearly  every  county  of  the  Ck)mmonwealth. 

At  the  present  time,  (October  1,  1894),  about  350  answers,  many  of 
which  are  replete  with  valuable  data,  have  been  returned  to  our  d^ 
partment. 

The  following  questions  in  regard  to  the  wildcat  appear  in  said  cir- 
cular: 

1.  Please  state  whether  the  wild  cat  Is  found  in  your  county,  and  whether 
It  is  rare,  common  or  only  tolerably  common. 

2.  If  wildcats  occur  in  your  neighborhood  or  county,  state  whether  or  not 
their  depredations  to  game,  poultry  and  small  wild  birds  are  of  a  serious  charac- 
ter? Have  you  ever  known  wildcats  to  attack  persons?  If  so,  give  full  partic- 
ulars. 

3.  Have  you  personal  knowledge  of  one  or  more  cases  in  which  cattle,  sheep  or 
pigs  have  been  killed  or  Injured  by  wildcats?  If  so,  give  full  particulars. 

4.  Have  you  personal  knowledge  of  one  or  more  cases  in  which  wildcats  have 
killed  or  injured  deer,  old  or  young,  lambs  or  calves?   If  so,  give  full  particulars. 

5.  Have  you  personal  knowl.>dge  of  the  loss  of  turkeys,  geese,  ducks,  chickens 
or  pigeons  from  the  attacks  of  predatory  mammals?  If  so,  how  many,  and  what 
kinds  were  killed  on  each  occasion?  In  each  case  mention  the  animal  by  which 
you  suppose  the  mischief  was  done,  and  your  reasons  for  this  belief.  Also  men- 
tion the  kinds  of  mammals  which  destroy  the  eggs  of  poultry,  and  give  full 
particulars  of  cases  which  have  come  under  your  personal  observation. 

6.  Do  you  favor  the  paying  of  bounties?  If  so,  on  what  animals,  in  your  opin- 
ion, should  bounties  be  paid?  Are  you  in  favor  of  the  bounty  being  paid  by  the 
counties  in  which  the  animals  are  slain,  or  that  said  bounties  should  be  paid 
by  the  State? 

In  response  to  these  interrogatories  a  considerable  amount  of  in- 
structive and  interesting  information  is  given  on  the  succeeding 
pages  from  letters  of  the  gentlemen  who  are  credited  with  their  ob- 
servations: 

G£)ORGE  M.  DAT,  ]  Wildcats  are  not  plenty  this  winter  C94).  Eight  have 
WAYNE  COUNTY.  J  been  killed  that  I  have  heard  of.  They  are  very  de- 
structive to  rabbits,  squirrels,  ruffed  grouse  and  other  small  game  easily  caught 
by  them  in  winter.  A  large  one  was  tracked  by  a  hunter  some  years  ago,  and 
found  to  have  eaten  three  rabbits  and  a  ruffed  grouse,  all  fresh,  caught  on  same 
day.  The  skins  of  the  rabbits  were  turned  flesh  side  out  on  the  snow,  and  the 
cat  seemed  to  have  room  for  more,  as  it  was  still  hunting  when  the  hunter 
gave  up  the  chase.  I  have  caught  several  of  them  in  steel  traps  and  saved  one 
alive.  With  the  help  of  two  young  men  we  drove  It  out  of  the  woods,  using  a 
pitch-fork  behind  and  a  flsh-pole  attached  to  a  trap  chain  ahead,  as  gentle  per- 
suaders to  keep  the  peace,  etc.  It  would  hang  back  behind  every  bush  at  first, 
then  a  poke  with  the  fork  would  send  it,  full  spring,  at  my  face  the  length  of 
the  chain.  When  out  of  the  woods  it  sulked  and  lay  on  the  snow,  and  was 
dragged  to  a  small  crate,  lifted  in,  and  a  board  placed  on  the  box,  completing 
the  capture.  I  have  never  known  one  to  attack  any  one,  but  their  sharp  claws 
and  muscular  forearms  make  them  look  like  dangerous  customers.  The  usual 
weight  of  wildcats  Is  twelve  to  twenty-flve  pounds.  One  killed  by  S.  Maloney 
near  Beech  Pond  in  1892,  weighed  forty-two  pounds.  I  caught  one  the  sajne  i 
son  which  weighed  about  twenty-flve  pounds. 
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MESSRS.  HE3RMAN  AND  OTTO  BEHR.  1  Wildcats  are  common  in  thia 
SULLIVAN  COUNTY.  J  county.  Think  that  they  do  quite 
an  amount  of  damage  to  game,  as  they  live  entirely  on  flesh.  Have  seen 
where  they  caught  black  squirrels,  white  rabbits,  porcupines  and  one  deer.  The 
deer  mentioned  was  an  old  doe  caught  in  the  summer  time;  when  found  it  was 
partly  eaten  and  covered  over  with  leaves.  It  was  captured  by  the  wildcat  leap- 
ing on  its  back  and  biting  it  on  the  top  of  neck.  A  friend  set  a  trap  and  caught 
the  cat,  which  proved  to  be  a  large  male.  Have  seen  where  one  chased  a  fawn 
a  distance  of  about  one  hundred  rods,  but  gave  up  the  pursuit  when  the  deer 
ran  up  a  steep  hill.  They  occasionally  enter  a  chicken  coop  and  do  some  dam- 
age. Such  visits,  however,  are  rather  rare.  Do  not  think  that  they  would  at- 
tack a  person  unless  cornered.  We  caught  an  old  male  wildcat  in  a  bear  pen 
in  spring  of  1889,  which,  during  the  six  months  that  we  kept  it,  became  ra/ther 
tame  and  listened  to  its  name,  "Jim."  He  would  eat  out  of  one's  hand,  if  you 
trusted  yourself,  and  would  purr  like  a  spinning  wheel  when  we  came  around 
its  cage. 

We  sent  him  to  the  "Zoo"  in  Philadelphia,  and  on  calling  there  a  year  later 
we  found  him  asleep  in  a  cage  with  another  smaller  wildcat.  On  calling  him 
by  his  name  he  got  up  and  purred,  apparently  recognizing  us  after  an  absence 
of  one  year. 

There  is  a  very  general  opinion  among  hunters  and  other  people  that  there 
are  two  different  kinds  of  wildcats,  a  small  and  a  large  vaxiety.  We  looked  this 
up  carefully  and  found  only  one  kind,  and  came  to  the  conclusion  that  whenever 
a  half-grown  lynx  was  caught  it  was  called  a  wildcat,  while  a  very  large  speci- 
men was  called  a  catamount. 

Their  fur  is  subject  to  change  in  color  during  the  year.  In  summer  it  assumes 
a  reddish  tinge,  while  in  the  fall  it  becomes  gray.  We  think  one  of  the  causes 
that  wildcats  are  not  more  abundant  is  their  habit  of  catching  porcupines. 
Nearly  all  the  wildcats  we  caught  had  quills  in  their  bodies.  One  old  male  cat 
in  particular  was  covered  with  sores  caused  by  quills,  and  he  had  some  all 
through  his  body,  which  would  doubtless  have  been  the  cause  of  his  death  if 
left  to  himself.    We  do  not  favor  the  paying  of  bounties. 

DR.  J.  E.  CLEVELAND,  ]  Wildcats  occasionally  get  into  barn-yards  and 
BRADFORD  COUNTY.  J  hen-roosts  and  destroy  poultry  In  winters  of  deep 
snow,  but  they  prey  mostly  on  young  grouse,  quail,  rabbits  and  small  birds.  A 
Mr.*Krise,  while  returning  from  Blossburg  to  his  home  in  Liberty  township, 
sometime  last  November  (1893),  had  to  pass  over  Briar  Hill,  where  there  was  a 
dense  thicket  of  briars  and  brush  on  both  sides  of  the  highway,  about  dusk,  a 
large  catamount  sprang  upon  the  back  of  one  of  his  horses  and  fastened  its  teeth 
into  the  horse's  flesh.  The  man  having  no  weapons  with  him,  jumped  from  the 
wagon,  seized  the  cat  by  its  neck,  tore  it  from  the  horse  and  by  sheer  strength 
choked  It  to  death.  The  man's  clothes  were  torn  to  shreds  and  his  body  and 
limbs  were  frightfully  torn  and  lacerated. 

Sometime  in  the  sixties  I  was  called  to  see  a  patient  who  lived  on  the  head 
waters  of  the  Tioga  river  In  Ward  township,  Tioga  county,  Penna.  When  I 
arrived  at  the  house,  some  of  the  boys  of  the  family  had  Just  returned  from 
the  woods  with  a  load  of  flre  wood  and  reported  that  a  "Painter"  had  killed  a 
large  deer  in  their  sugar  camp.  As  there  was  a  fresh  snow  on  the  ground  I 
investigated  and  found  the  tracks  of  the  marauder  along  the  body  of  a. hem- 
lock tree,  which  had  been  turned  up  by  the  roots.  It  had  perched  itself  on  the 
roots,  and  had  remained  there  until  the  warmth  of  its  body  had  malted  away 
the  snow.  The  deer,  a  two-year-old  doe,  had  been  feeding  and  had  not  sus- 
pected danger  until  too  late  to  escape.  The  struggle  was  long  and  severe  as 
shown  by  the  upturned  leaves  and  trodden  down  snow.  The  victor  had  par- 
taken of  a  hearty  meal  from  the  neck  and  fore  shoulder  of  the  deer.  I  pro- 
cured a  steel  fox  trap  and  set  It  by  the  dead  deer.  On  visiting  the  carcass  the 
next  day  I  found  trap  and  drag  gone.  I  followed  the  trail  a  few  rods  and 
found  a  large  catamount  with  the  trap  to  his  hind  leg.  I  could  cite  another 
instance  where  a  wild-cat  had  killed  a  yearling  deer."  Am  In  favor  of  a 
bounty.  Let  each  county  pay  its  own  bounty,  but  only  to  its  own  dtlsens. 
JAMES  THOMAS,  "1     Wildcats  are  very   destructive  to  game,   poultry 

CLEARFIELD  COUNTY.  J  and  small  wild  birds.  I  know  of  two  cases  where 
they  have  been  very  bold.  A  man  of  my  acquaintance  was  carrying  a  quarter 
of  beef  through  a  small  strip  of  woods  and  a  wildcat  attacked  him,  tore  his 
clothes  and  scratched  him  badly.  Another  man  once  got  a  ham,  weighing  about 
20  pounds,  and  put  It  in  a  cave  some  20  feet  from  the  house  and  the  next  morn- 
ing It  was  gone.  I  found  it  in  a  fleld,  and  seeing  the  tracks  of  a  wildcat  leading 
to  and  from  the  ham,  I  set  a  trap  and  caught  the  animal  on  the  following  night. 
It  was  about  4  feet  71-2  inches  long  and  weighed  281-2  pounds.  Am  favorable 
to  a  bounty  paid  by  the  State. 

A.    W.    COLEGROVE,        1      Wildcats   are    common    In    this    county,    and   are 

McKEAN  COUNTY.      J  very  detrimental  to  game.    Rabbits  and  pheasants 

are   their  principal   subsistance.     They    will    track   a   rabbit   like   a   hound   and 
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have  OB  good  a  nose  for  birds  as  a  pointer.  They  usually  kill  more  than  the 
sportsman  or  pot-hunter.  They  will  not  attack  a  person  unless  cornered.  I 
have  killed  many  and  but  in  one  instance  have  I  ever  seen  one  show  fight.  I 
once  had  one  cornered  in  the  rocks,  and  after  vainly  trying  to  escape  he  turned 
upon  me,  when  a  shot  between  the  eyes  settled  the  battle.  Wildcats  will  at- 
tack deer;  I  have  killed  deer  that  showed  evidences  of  a  fight  with  them.  Red 
foxes  are  very  numerous  here  and  exceedingly  destructive  to  game.  They  with 
the  wildcats  will  exterminate  game  in  a  short  time  unless  something  is  done  to 
eradicate  them.  A  large  portion  of  this  county  consists  of  old  slashings  and 
bark  peelings  which  make  an  ideal  home  for  the  cats  and  foxes.  Since  the 
county  commissioners  have  refused  to  pay  bounty  on  these  predatory  animals 
they  have  increased  to  a  frightful  extent.  Their  pelts  alone  are  not  a  suf- 
ficient incentive  for  hunters  to  trap  them.  I  am  In  favor  of  a  bounty  on  foxes, 
wildcats,  and  also  on  certain  kinds  of  hawks  and  owls;  to  be  paid  either  by 
county  or  State.  When  the  bounty  law  was  in  force,  game  such  as  rabbits 
and  pheasants  increased  in  proportion  to  the  depletion  of  their  four-footed  and 
feathered  enemies.  Since  then  it  has  changed  and  unless  there  Is  an  incentive 
for  trappers  the  sportsman  must  soon  hang  up  his  gun  and  use  his  pointer  for 
sausage. 
A.  KOCH,  1     Wildcats     have     been     rare     in    our     nelghbor- 

LiYCOMING  COUNTY.  J  hood    for    more     thon   40     years     to  hear   of    any 
depredations.    Know  of  an  instance  where  a  boy,  in  winter,  killed  a  large  wild- 
cat with  a  stone.    Favor  a  bounty  and  think  it  should  be  paid  by  the  county. 
ZIBA  SCOTT,  1     The  wildcat  is  one  of  the  most  destructive 

LACKAWANNA  COUNTY.  J  animals  we  have,  both  to  the  farmers  and  to 
game.  Wildcats  as  a  general  thing  do  not  trouble  the  farmer  much  in  the 
winter  time,  when  they  retire  to  the  forests  and  subsist  principally  on  rabbits 
and  pheasants.  At  this  season  of  the  year  when  snow  is  deep  the  pheasants 
live  mainly  on  buds  of  the  trees.  When  the  pheasant  has  gotten  Its  crop  full 
of  buds  It  often  dives  under  the  snow  leaving  a  hole  where  it  goes  in.  Here  is 
where  the  wildcat  gets  in  his  deadly  work  on  the  unsuspecting  grouse.  He 
sneaks  along  until  he  gets  within  a  bound  of  the  place  where  the  bird  rests  and 
with  one  leap  he  lands  right  over  the  hole  where  the  bird  sits,  and  nine  times 
out  of  ten  he  gets  the  pheasant.  I  have  seen  hundreds  of  places  In  my  time 
where  pheasants  have  been  caught  In  the  manner  just  described.  In  the  sum- 
mer time  when  the  leaves  are  out  the  wildcat  Is  the  source  of  much  loss  to  the 
farmer.  He  then  lurks  about  the  grass  and  gralnflelds  waiting  for  chickens, 
turkeys  or  other  kinds  of  poultry,  and  sometimes  he  gets  in  amongst  the  sheep. 
About  two  years  ago  one  of  my  neighbors.  Mr.  Joshua  Doran,  of  Covington 
township,  had  three  half-grown  lambs  killed  by  a  cat. 

TOWNSEND  PRICE,  1  Wildcats  are  quite  numerous  here,  and  their 
MONROE  COUNTY.  J  depredations  to  game  and  lambs  certainly  are  of  a 
serious  character.  Never  knew  them  to  attack  persons  and  do  not  think  they 
would  unless  they  could  not  get  away.  I  have  personal  knowledge  of  black 
bears  killing  cattle,  sheep  and  pigs.  Last  year  (1893)  I  had  the  misfortune  to 
have  between  30  and  40  sheep  killed  by  bears.  In  the  northern  part  of  Monroe 
county  near  the  line  of  Pike  county  there  Is  a  great  deal  of  land  which  Is  useless 
except  for  grazing,  as  the  timber  has  been  cut  for  the  bark  and  It  burns  over 
nearly  every  year.  This  Is  the  place  where  the  bears  and  wildcats  have  been 
doing  their  destructive  work  for  the  past  few  years.  If  there  Is  not  sufficient 
bounty  placed  on  these  animals  to  decrease  them  this  pasture  ground  will  have 
to  be  abandoned.  I  have  known  wildcats  to  bite  lambs  In  the  neck  and  then 
leave  them  lay.  Favor  bounty  being  paid  by  State. 
J.  C.  HEYLER,  ]     The    greatest    enemies    the    sportsman    has    to    deal 

TIOGA  COUNTY.  J  with  are  wildcats.  They  certainly  destroy  more  ruffed 
grouse  than  anything  In  the  woods.  I  have  known  them  to  scent  grouse  as 
much  as  eighty  yards  and  catch  them  without  any  difficulty;  and  I  have  seen 
them  capture  grouse  on  nests.  They  catch  and  devour  numerous  other  kinds 
of  birds,  and  also  kill  small  deer.  I  lose  on  an  average  from  3  to  7  lambs  in  a 
season  by  them.  A  wildcat  sometime  ago  visited  the  home  of  one  of  my  neigh- 
bors and  in  one  night  killed  twenty-six  chickens. 

C.    K.    SOBER,  1     Wildcats    destroy    grame   and    poultry.      At    Glen 

CLINTON  COUNTY.  J  Union  a  family  of  these  animals  Inhabited,  until 
recently,  a  cavern  In  the  mountains.  In  this  place  I  found  the  bones  and  re- 
mains of  fawns,  poultry  and  other  kinds  of  animals,  which  they  had  carried 
there  to  feed  upon.  I  regard  wildcats  as  the  greatest  enemies  we  have  to 
game,  such  as  pheasants,  fawns  and  rabbits.  Am  In  favor  of  a  liberal  bounty 
being  placed  on  their  worthless  heads. 
JOHN  E.   STOCKER,        1     We  have  wildcats  and  catamounts  and   they  are 

LUZERNE  COUNTY.  1  very  detrimental  to  game.  They  occur  most  plenti- 
fully on  the  Wllkes-Barre  mountains  In  the  neighborhood  of  Triangle  and  Crystal 
lakes,  and  also  on  the  North  mountains,  the  latter  a  better  suited  place  for 
them,  as  there  more  game,  large  and  small,  abounds.  Favor  bounty  being  paid 
by  the  county. 
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GEO.  R.  BOAK,       1     Wildcats  are  plentiful  and  very  destructlre  to  our 

CENTRE  COUNTY,  j  game;  are  particularly  bad  about  klUlnsr  pheaaants 
and  they  also  destroy  young  deer  in  our  game  preserve.  We  Introduced  wild 
turkeys  into  our  preserve  and  the  wildcats  and  foxes  destroyed  both  old  and 
young,  notwithstanding  the  fact  that  we  tried  faithfully  to  exterminate  them 
through  the  aid  of  traps,  poison  and  guns.  Favor  a  bounty  being  paid  by  the 
countv. 

WM.  B.  BIGLER»  M.  D.,  1     They  are  so  rare  in  this  county  that  little  is  known 
YORK  COUNTY,  j  of   their  depredations.    One  killed  a   few   years   ago 
near  BroguevlUe,  was  said  to  have  killed  and  eaten  a  number  of  chickens. 
DR.  A.  B.  Mac  CREIA,  J    Wildcats  are  comparatively  commin  in  some 

COLUMBIA  COUNTY.  J  parts  of  the  county,  and  no  doubt  destroy  game 
to  a  considerable  extent  but  they  do  not,  it  seems,  disturb  poultry  very  often. 
W.  B.  K.  JOHNSON,      ]    No  wildcats  in  this  county  so  far  as  I  know.    Possibly 

LEHIGH  COUNTY,  j  some  may  be  present  in  the  extreme  northern  part 
of  Lehigh.  I  have  travelled  where  the  lynx  was  numerous;  never  knew  of 
grown  persons  being  attached,  but  have  been  told  children  were.  They  live  on 
game,  birds,  small  lambs  and  young  pigs.  I  have  helped  to  hunt  them  in 
Florida  when  lambs  and  plfirs  were  thus  killed. 
N.  W.  MILLER,  1     I  think  It  would  be  right  to  put  a  bounty  of  say 

FAYETTE  COUNTY.  J  $2.00  on  the  wildcat,  sis  this  animal  is  very  destructive 
to  game.  One  wildcat  will  kill  more  game  than  six  hunters  in  a  season,  as  an- 
imals of  this  species  hunt  both  night  and  day.  I  have  seen  large  wild  turkeys 
killed  by  them  and  have  taken  their  track  from  the  dead  turkey,  followed  it 
and  killed  them.  Have  never  known  a  wildcat  to  attack  anyone;  I  have  climbed 
trees  and  shaken  them  oiT  to  the  dogs  at  different  times. 

H.  T.  FRANKENFIELD,  1  Catamounts  are  quite  numerous.  They  kill 
MONROE  COUNTY.  J  grouse,  rabbits,  and  the  young  deer;  I  have 
known  deer  to  be  killed  and  partly  eaten  by  wildcats  and  then  covered  with 
leaves.  They  rank  with  foxes  in  destroying  poultry  and  game.  I  have  never 
known  them  to  attack  persons  unless  wounded. 

L.  M.  KARSTETTER,  ]  Wildcats  are  very  destructive  to  game  such  sis 
CLINTON  COUNTY.  J  fawns,  turkeys,  grouse  and  in  fact  birds  of  all  kinds, 
and  when  pressed  by  hunger  they  visit  the  barnyard  for  any  kind  of  prey  they 
can  capture.  I  have  known  wildcats  on  several  occasions  to  catch  and  kill  full 
grown  deer.  A  bounty  of  not  less  than  Ave  dollars  should  be  allowed. 
R.  S.  STOVER.  1  Wildcats  are  the  worst  animals  we  have  In  this  locality. 

CENTRE  COUNTY.  J  A  few  years  ago  they  killed  two  deer  within  a  half- 
mile  of  my  place;  they  destroy  a  great  many  young  deer.    I  favor  a  bounty  of 
at  least  four  or  five  dollars  and  think  It  should  be  paid  by  the  State. 
H.  K.  MENSCH,  ]     Wildcats  are  few  In  this  locality  but  they  should 

LYCOMING  COUNTY,  j  not  be  allowed  to  exist  as  they  possess  no  good 
traits  and  are  capable  of  doing  much  mischief.  A  libersU  bounty  should  be  paid 
for  their  scalps. 

CAPT.  JOHN  M.  BUCKALEW,  1  When  woods  approach  near  a  farm  house 
COLUMBIA  COUNTY.  J  wildcats  or  catamounts  sometimes  catch  our. 
chickens.  They  destroy  the  pheasant,  quail,  and  almost  anything  that  comes 
within  reach,  as  rabbits,  skunks,  etc.  Not  dangerous  to  man  but  will  fight 
when  wounded  or  cornered.  They  are  becoming  rather  rare  here.  Yes,  am  in 
favor  of  a  bounty. 
J.  WARREN  JACOBS.      ]     Wildcats  are  very  rare,   two  have  been  recorded 

GREENE  COUNTY.  J  here  during  the  past  ten  years. 
JACOB  B.  MEIXEL,  ]     Wildcats  do  serious  damage  to  pheasants,  and 

CUMBERLAND    COUNTY.  J I    have    known    them    to    kill    fox    hounds    in    a 
chase.    I  favor  a  bounty  to  be  paid  by  the  county. 
N.  H.  PARKER,  )     The  wildcat  is  too  wild  and  wary  to  visit  residences 

MCKEAN  COUNTY,  j  much,  but  occasionally   takes  a  goose,  chicken,  or  a 
turkey.     Subsists  mainly   on  game  In   the   woods;  rabbits  and   occasionally  a 
young  deer. 
A.  P.  BREWER.  1     Wildcats  are  quite  plentiful  In  some  localities.    They 

McKEAN  COUNTY,  j  do  a  great  deal  of  damage  to  pheasants  and  some- 
times to  chickens  and  turkeys.    I  never  knew  them  to  kill  lambs. 
MERION    E.    KEMERER,  ]     Wildcats   are   numerous    In    some    parts    of   our 

CARBON  COUNTY.        J     county,  especially  In  the  Pine  Swamp.    They  de- 
stroy all  kinds  of  poultry  and  much  game.    I  favor  a  liberal  bounty  for  their 
destruction. 
C.  W.  DICKINSON,       1     Wildcats    are    common    here.    They   live    chiefly    on 

McKEAN  COUNTY,  j  small  game  such  as  birds,  partridges  (grouse),  rabbits 
and  sometimes  th9y  attack  larger  game.  I  never  knew  one  to  attack  a  per- 
son and  I  have  killed  lots  of  them.  I  have  seen  where  wild  cats  have  killed  a 
full  grown  deer.  Three  times  In  my  life  I  have  known  of  wild  cats  killing  deer. 
I  have  known  wild  cats  to  kill  sheep  and  poultry.  I  am  In  favor  of  placing  a 
bounty  of  three  dollars  on  the  wildcat  or  catamount. 
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TUNIS  SMITH,  1     Wildcats  are  plentiful.     They   destroy  poultry  but 

WAYNE  COUNTY.  J  are  most  destructive  1  d  game  and  small  wild  birds. 
From  personal  observation  have  never  known  them  to  kill  deer,  but  have  no 
doubt  that  they  do  destroy  many  for  while  hunting  deer  I  have  seen  where 
they  have  followed  them  for  miles.  Have  never  known  them  to  kill  sheep  or 
lambs,  but  I  do  know  of  one  Instance  where  they  took  young  pigs.  I  think  a 
high  bounty  should  be  paid  for  their  destruction  because  they  are  so  derlmental 
to  game  that  If  something  is  not  done  to  exterminate  them  they  will  destroy 
nearly  all  the  game  In  the  woods  such  as  pheasants  and  rabbits. 
J.  B.  OVIATT,  1     Wildcats  are  tolerably  common  and  very   destruc- 

McKEAN  COUNTY.  J  tlve  to  game.  There  can  be  no  doubt  but  that  they 
kill  a  good  many  deer,  especially  when  the  snow  is  deep  and  crusty.  Have 
known  them  to  kill  lambs,  fowls,  etc.  They  would  not  attack  a  person  unless 
In  a  place  where  they  could  not  easily  escape.  I  favor  a  bounty  of  not  less  than 
three  or  more  than  five  dollars. 

DR.  C.  E.  GOLDSBOROUGH.  1     Wildcats  are  tolerably  common  In  the  moun- 
ADAMS   COUNTY.  J  tains  of  this  county.     They   kill  all   kinds   of 
feathered  game  and  rabbits,  and  are  believed  to  destroy  young  deer.    Am  not 
In  favor  of  a  bounty  being  paid^for  any  animal. 
JASPER  T.  JENNINGS.  l^Wlldcats  are  very  rare,  however,  one  is  now 

SUSQUEHANNA  COUNTY.  J  and  then  met  with  in  the  northern  part  of  the 
county.  Years  ago  when  the  species  was  numerous  In  this  vicinity  poultry  and 
and  lambs  were  often  destroyed.  I  once  cut  down  a  large  birch  stub  that  was 
hollow  at  the  top,  where  It  had  been  broken  off  some  forty  feet  from  the 
ground,  and  within  the  hollow  I  found  nearly  half  a  bushel  of  bones  and  the* 
skulls  of  rabbits,  chipmunks,  squirrels,  etc.,  In^.ermlngled  with  a  mass  of  sticks 
and  rotten  wood,  where  a  wild  cat  had  lately  had  Its  den  or  nest. 
LINCOLN    WELLS,     T  Wildcats   are    present    In    some    portions    of    our 

BRADFX)RD  COUNTY.  J  county.  They  do  considerable  damage  to  game  of 
different  kinds,  especially  grouse,  and  small  wild  birds.  Favor  a  bounty  to  be 
paid  by  State. 

ABRAHAM  NEVBLING    ,         1     The  depredations  of  wildcats  are  of  serious 
CLEARFIELD  COUNTY.  J  character.    They  destroy  turkeys  and  geese,  as 
well  as  game.    I  have  known  a  pair  of  wild  cats  to  kill  a  fawn.    Am  in  favor 
>f  a  bounty  being  paid  by  the  State. 
J.  P.   SCHALL,  T       The    wildcat    Is    not    numerous    but    oc- 

NORTHAMPTON  COUNTY.  J  caslbnally  one  is  shot;  one  of  my  neighbors 
killed  one  a  few  years  ago  that  weighed  42  pounds.  They  generally  live  on 
game  and  will  also  carry  off  poultry. 

J.   ALBAUGH,  T     Wildcats   are  present   In   this   county   and   they 

FOREST  COUNTY.  J  are  v^ry  destructive  to  poultry,  lambs  and  young 
pigs. 
SETH  NELSON,  Jr.,         1     Wildcats  are  great  destroyers  of  poultry  and  game. 

CLINTON  COUNTY.  J  I  have  seen  one  of  them  kill  a  deer.    Am  in  favor  of 
a  bounty  of  five  dollars. 
8.  H.  HASLET,  1     Wild   cats  kill   pheasants,   rabbits,   geese,   chickens, 

FOREST  COUNTY.  J  lambs,  fawns,  etc. 
THEODORE  DAY,  1     Wildcats  are  destructive  to  poultry  of  largest  size, 

WAYNE  COUNTY.  J  small  game  and  small  lambs.  The  bounty  of  two 
dollars  each  should  remain.  A  few  years  ago  three  (different  ones)  were  seen 
In  one  day  near  the  town  of  Dyberry. 

DR.  E.  F.  BONHAM,  1     Wildcats  are  very  destructive  to  game.    There 

LUZERNE  COUNTY.  J  should  be  a  bounty  of  two  dollars  for  each  one 
killed. 
JOHN  R.  LEHMAN,  1     Wildcats   destroy  game  and  small  birds;  am 

HUNTINGDON  COUNTY.  J  in  favor  of  a  bounty  being  paid  by  the  State. 
W.  C.  BABCOCK,  1     Wildcats  destroy  large  quantities  of  game  such  as 

TIOGA  COUNTY.  J  grouse  and  rabbits.    They  rarely  venture  in  farming 
localities.    Favor  bounty  being  paid  by  the  State. 
A.   P.   YOUNG,  1     Wildcats   are  seldom   seen   or   heard   of  In   our 

COLUMBIA  COUNT  f.  J  agricultural  distHcts. 
JOSEPH  P.  McKELVEY,  ]  Wildcats  are  rather  rare  and  theyseldom  ^re 

HUNTINGDON  COUNTY.  J  seen  In  the  farming  districts. 
ROBT.  H.  COLEMAN,         T     Wildcats  are  about  exterminated  in  our  hills. 

LEBANON  COUNTY.  J 
DANIEL  H.  PERSHING.  ^     Wildcats  are  too  scarce  In  this  locality  to 

WESTMORELAND  COUNTY.  J  do  much  Injury. 
HON.  CHAS.  LUHR,  1     Wildcats  are  present  In  considerable  numbers  in  our 
ELK  COUNTY.  J  woods;  they  destroy  more  fawns  and  young  deer  up  to 
one  year  than  any  other  wild  animal.    Favor  bounty  being  paid  by  the  State. 
P.  FRANK  RANGLER,     1     Wildcats  destroy  game.    I  have  killed  several  In 

UNION  COUNTY.  J  this  county  but  they  are  rather  rare. 
HON.  N.  B.  CRITCHFIELD,     1     Wildcats  are  found  in   the  mountainous  re- 
SOMERSET  COUNTY.  J  glons  of  our  county,  but  their  haunts  are  as  far 
from  human  habitations  as  they  can  get. 
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ABNER  FAGUE,  ]     Wildcats  are  found  only  in  the  mountains  where 

LYCOMING  COUNTY.  J  In  some  sections  they  are  rather  plentiful.    Have 

known  them  to  kill  younc:  deer. 

A  W.  WRIGHT,  1     Wildcats  destroy  poultry,  game  and  small  wild 

HUNTINGDON  COUNTY.  J  birds.    Favor  a  bounty  to  be  paid  by  the  State. 

G.C.  BELiL.  1     Wildcats  kill  poultry,  game  and  small  birds  of  dlf- 

WAYNB  COUNTY.  J  ferent  kinds. 

B.  ALEXANDER.  ]     Wildcats  cannot  be  said  to  be  numerous  In  our 

CAMBRIA  COUNTY.  J  county;  know  of  one  to  have  killed  a  deer.    Am  In 
favor  of  a  bounty. 

RANDALL  BISBING,     "1  Wildcats  are  rather  plentiful   In  some  parts  of  our 
MONROE    COUNTY.  J  county,   and   some   years   they   do  much   damage    to 
poultry.    Know  of  one  Instance  where  wild  cats  killed  a  lamb.     Am  In  favor 
of  a  bounty. 

CHAS.   LOTT,  1  Wildcats  are   not  sufficiently   numerous   In   my   lo- 

WARREN  COUNTY.  J  callty  to  do  much  damage  to  either  poultry  or  game. 

M.  B.  TRESCOTT,  ]     Wildcats  are  of  frequent  occurrence  In  some  seo- 

LUZERNE  COUNTY.  J  tlons  of  our  county. 
GEORGE  MILLER,     1     I  do  not  think  there  are  any  wild  cats  In  our  county 

YORK  COUNTY.  J  except  perhaps  In  the  South  mountain. 
£.  E.  BRILHART,  ]     Wildcats  are  rather  numerous  In  some  parts  of 

INDIANA  COUNTY.!  the  county. 
JEREMIAH  PHILLIPPI,       [     Wildcats  or  catamounts  are  frequently  met  with 

SOMERSET  COUNTY. J  In  some  sections  of.  our  county.    They  destroy  a 
great  many  wild  turkeys  and  pheasants  when  hatching,  and  during  hard  :wln- 
ters  they  kill  a  good  many  deer.    I  think  the  State  should  pay  a  premium  of 
five  dollars  oneyery  wild  cat. 
J.  H.  VAN  ETTEN,     ]     In  1893  nineteen  wild  cats  were  killed  In  this  county. 

PIKE  COUNTY  J       Wildcats  kill  game  and  small  wild  birds;  never  heard 
of  them  killing  poultry.    I  have,  however,  heard  from  a  relable  source  that 
wild  cats  kill  fawns,  but  I  never  heard  of  them  killing  lambs  or  calves. 
BBNJ.  A.  FILBERT,  1     The   wildcat   Is   a  rather   rare   Inhabitant   of 

SCHUYLKILL  COUNTY.  J  our  mountainous  districts. 

C.  W.  PENNELL,  1     Wild  cats  are  quite  numerous  and  they  destroy  much 

WAYNE  COUNTY.  J  poultry  and  game. 
TOHN  PERRY,  1     Wildcats  are  quite  plentiful  here.    They  live  most- 

McKEAN  COUNTY.  J  ly  on  rabbits  and  partridges  (ruffed  grouse).    I  often 
hear  of  them  catching  lambs  In  the  spring. 

DR.    F.   J.    WAGGENSELLER,  T     Wildcats   are    found   to   some   extent,    an*' 
SNYDER  COUNTY.  J  where  they  are  will  do  very  serious  damage 
to  poultry,  game,  and  small  wild  birds.     Favor  of  bounty  to  be  paid  by  the 
State. 

P.  D.  REXFORD,  1     Wildcats  are  tolerably  common  In  some  parts  of 

TIOGA  COUNTY.  J  our  county.    They  are  very  destructive  to  poultry  and 
small  wild  birds.    Am  not  In  favor  of  paying  boi  ntles  on  any  animals. 
W.  G.  SARGENT,  ]     Wildcats  are  very  scarce  In  our  county  hence  do 

CRAWFORD  COUNTY.  J  little  damage. 
W.   K.   PARK,  1     Wildcats   are   rather  scarce  In   the  section   of 

BRADFORD  COUNTY.  J  the  county  where  I  reside;  have  only  known  two 
to  have  been  killed  In  the  last  three  or  four  years.     Am  In  favor  of  bounty 
being  given  by  the  State. 
M.  B.  LYMAN,  "|     Wildcats  are  very  rare  In  this  county. 

SUSQUEHANNA   COUNTY.  J 
W.  F.  WAGNER,  ]     Wildcats  are  tolerably  common.    They  destroy 

CLEARFIELD  COUNTY.  J  game  and  birds.    I  favor  a  bounty  to  be  paid 
by  the  State. 
FRED  L.   KRAEMER,  1     Wildcats  are  rare   In   many  sections   of   this 

LYCOMING  COUNTY.  J  county.    They  destroy  poultry  and  game. 
A.  K.  PIERCE,  "I     Wildcats  only  on  rare  occasions  attack  and  kill 

CLINTON  COUNTY.  J  the  young  of  deer.    I  do  not  favor  a  bounty  on  any 


JAMES  BEIHL,  1     Wildcats  kill  game  and  poultry.  Am  In  favor  of  a 

UNION  COUNTY.  J  bounty  and  think  It  should  be  paid  by  the  State. 
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A  STUDY  OF  STRAWBEIIRIES. 


Bt  FmoP.  8.  B.  HBIOBe,  PomologiH  9f  the  U,  S.  Departwunt  of  AgricmUwrt,  ttnd  FtuM  Cmihtru 
of  tJU  Board,  IVashtngton^  D.  C. 


Through  the  klodneM  of  Mr.  William  Saunders,  Horticulturist  and 
Superintendent  of  Grounds,  etc.,  of  the  Department  of  Agriculture, 
I  have  had  the  opportunity  to  study  the  various  strawberries  propa- 
gated for  the  purpose  of  obtaining  plants  for  distribution. 

The  eastern  plat  of  the  experimental  grounds  is  not  well  adapted 
for  the  cultivation  of  this  most  delicious  berry,  being  of  a  cold,  stiff 
and  tenacious  character. 

In  fact,  the  first  planting  was  a  total  failure,  but  by  plowing  in 
July,  seeding  to  turnips  and  plowing  down  the  entire  crop  late  in  the 
fall  the  ground  was  very  much  improved  for  replanting  the  following 
spring. 

Perhaps  the  most  important  fact  learned  by  studying  this  plant  is 
that  certain  varieties  are  much  better  adapted  to  succeed  under  ad- 
verse circumstances  than  others. 

It  illustrates  the  *^urvival  of  the  fittest"  not  only  in  individual 
plants  but  also  in  kinds. 

It  may  not  be  amiss  to  explain  the  construction  of  the  flower  of  the 
strawberry  before  discussing  varieties,  as  I  find  many  persons  are  not 
in  possession  of  this  knowledge.  A  complete  flower  consists  of  four 
separate  and  distinct  parts;  the  outer  covering  of  the  flower,  general- 
ly green,  is  known  as  the  calyx,  each  part  of  which  is  called  a  sepal; 
the  part  covered  by  the  calyx,  the  colored  part  of  the  flower,  white  in 
the  strawberry,  is  known  as  the  corolla,  each  part  of  which  is  called  a 
petal;  within  tiie  corolla  in  a  i)erfect  flower,  is  a  number  of  hair-like 
organs  terminating  in  an  enlargement;  these  are  called  staioaens,  the 
hair  like  stem  being  called  a  filament  and  the  enlargement  the  anther; 
occupying  the  central  part  of  the  flower  is  the  pistil,  the  enlargement 
of  which,  through  the  pollen,  a  suljrfiur-like  dust,  secreted  by  the 
anthers  produces  the  matured  fruit 

In  the  strawberry  the  pistils  are  numerous,  each  producing  one 
botanical  fruit,  containing  a  single  seed;  the  so-called  '*berry"  being 
the  enlarged  fleshy  receptacle  on  which  these  true  fruits  (seeds)  are 
borne. 

This  receptacle  does  not  develop  unless  a  large  proportion  of  the 
pistils  are  fertilized.  The  stamens  and  pistils,  therefore,  are  the 
organs  essential  to  fructification. 

The  blossoms  of  some  varieties  of  strawberries  (and  of  other  fruits) 
are  devoid  of  stamens  and  are  called  pistillate. 

It  is  evident  that  these  varieties  must  be  fertilized  by  pollen  from 
the  stamens  of  another  variety  possessed  of  these  organs,  grown  in 
the  immediate  neighborhood,  hence  the  custom  of  planting  an  oc- 
casional row  of  staminate  varieties  amongst  pistillate  ones. 

Varieties  having  stamens  and  pistils  in  the  same  flower  are  called 
perfect  ones. 
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I  am  led  to  believe,  after  many  years  of  the  closest  observation  and 
most  carefur  experiment,  that  our  object  should  be  to  develop  perfect 
flowered  varieties  and  not  to  depend  upon  pistillate  ones. 

A  few  days  difference  in  the  time  of  blossoming  of  the  pistillate 
and  staminate  varieties  grown  together  for  the  puqx)se  of  feri:iliza- 
tion,  may  make  all  the  difference  between  profit  and  loss  in  our  culti- 
vation. 

Good  fldrong  staminate  varieties  with  an  abundance  of  pollen  gran- 
ules  of  strong  vitality  produced  by  the  stamens  should  be  the  aim  in 
the  production  of  new  sort*. 

I  admit  that  many  of  our  moat  profitable  varieties  are  pistillate 
ones,  but  if  the  same  study  and  labor  had  been  devoted  to  producing 
perfect  flowered  ones,  strawberry  culture  would  be  far  in  advance  of 
its  present  status. 

But  my  object  in  writing  this  paper  is  to  give  a  fair  and  impartial 
history  of  the  varieties  u])on  our  grounds  during  the  past  season,  em- 
bracing the  following  points: — earliness,  size,  quality,  productiveness, 
length  of  fruiting  season,  vitxdity,  etc. 

Earliness. 

Bach  variety  was  credited — not  when  the  first  ripe  berry  could  be 
found — but  when  a  sufficient  number  of  berries  were  ripe  to  mak^  a 
picking  profitable.  To  be  more  explicit,  as  early  a  date  as  possible 
was  chosen  when  a  grower  would  have  put  his  pickers  into  the  field 
for  marketing  that  variety. 

Each  variety  was  thus  placed  on  the  same  basis.  Of  all  the  va- 
rieties herein  described  the  Ella  was  the  earliest. 

Of  the  Ella,  staminate,  a  profitable  picking  could  have  been  made 
May  9th. 

Of  the  Michel  (Early,  staminate,  a  profitable  picking  could  have  been 
made  May  IStli. 

Of  Hoffman,  staminate,  a  profitable  picking  could  have  been  made 
May  15th. 

Of  Lovett  (Early),  staminate,  a  profitable  picking  could  have  been 
made  May  18th. 

Of  Shuster  (Gem),  staminate,  a  profitable  picking  could  have  been 
made  May  18th. 

Of  Lady  Rusk,  pistillate,  a  profitable  picking  could  have  been 
made  May  18ih. 

Of  Australian  Crimson,  staminate,  a  profitable  picking  could  have 
been  made  May  18th. 

Of  Middlefield,  pistillate,  a  profitable  picking  could  have  been  made 
May  18ih. 

Of  Stevens,  staminate,  a  profitable  picking  could  have  been  made 
May  18th. 

Of  Enhance,  staminate,  a  profitable  picking  could  have  been  made 
May  18th. 

Of  Crescent,  pistillate,  a  profitable  picking  could  have  been  made 
May  18th. 

Of  Parry,  staminate,  a  profitable  picking  could  have  been  made 
May  18th. 
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Of  Alabama,  staminate,  a  profitable  picking  could  have  been  made 
May  ISth. 

Of  Mrs.  Cleveland,  pistillate,  a  profitable  picking  could  have  been 
made  May  ISth. 

Of  Iowa  (Beauty),  staminate,  a  profitable  picking  could  have  been 
made  May  18th. 

Of  Waldron,  pistillate,  a  profitable  picking  could  have  bj^n  made 
May  19tlL 

Of  Oregon  (Everbearing),  staminate,  a  profitable  picking  could  have 
been  made  May  19tlL 

Of  Beebe,  staminate,  a  profitable  picking  could  have  been  made 
May  24th. 

Of  Parker  Earle,  staminate,  a  profitable  picking  could  have  been 
made  May  24th. 

Of  Jucunda  Improved,  staminate,  a  profitable  picking  could  have 
been  made  May  26th. 

Of  Standard,  staminate,  a  profitable  picking  could  have  been  made 
May  26th. 

Of  Eureka,  pistillate,  a  profitable  picking  could  have  been  made 
May  26th. 

Of  Yale,  staminate,  a  profitable  picking  could  have  been  made 
May  26th. 

Of  Edgar  Queen,  pistillate,  a  profitable  picking  could  have  been 
made  May  27th. 

Summary. 

Early  varieties,  8 

Medium  early,  14 

Late,   7 

Note. — All  of  these  varieties  might  vary  a  day  or  more  under  dif- 
ferent conditions  and  circumstances,  but  this  record  may  be  relied  on 
for  general  purposes. 

Size. 

Of  all  the  varieties  the  Iowa  Beauty  produced  not  only  the  largest 
berries,  but  the  crop  was  uniformly  large  and  maintained  its  size  until 
the  very  last  picking. 

Shuster  (Gem),  Eureka,  Mrs.  Cleveland,  Parry,  and  Yale  produced 
berries  next  largest  in  size  but  ran  down  after  a  very  few  pickings. 

Quality. 

Iowa  (Beauty)  ranked  first  in  quality,  being  a  very  dark  fleshed 
berry,  devoid  of  core,  and  of  rich  vinous  sprightliness. 

Lady  Rusk,  Parry,  Enhance,  Austi-alian  Crimson,  Mrs.  Cleveland, 
Parker  Earle  and  Yale  ranked  from  good  to  very  good. 

.  Productiveness. 

Ella,  Michel,  (Early),  Crescent,  Lovett  (Early),  Iowa  Beauty,  Parker 
Eariey  Eureka,  Mrs.  Cleveland,  Enhance,  and  Yale  were  the  most  pro- 
ductive varieties.  A  single  picking  about  exhausted  the  Stevens.  The 
Oregon  Everbearing  produced  but  a  few  berries  at  a  time  and  had  the 
shortest  seaaon  of  any  variety  except  the  Stevens. 
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Length  of  Fruiting  Season. 

Ella,  Michel  (Early),  Crescent,  Shuster  Gem,  Parker  Earle,  Eureka, 
Iowa  (Beauty),  Parry  and  Lovet  (Early),  could  have  been  picked  profit- 
ably for  the  greatest  length  of  time. 

Vitality. 

Owing  to  the  excessive  drouth  many  of  the  varieties  are  poorly 
prepared  to  go  into  "winter  quarters,''  although  the  eastern  plat  was 
frequently  saturated  with  water  by  allowing  the  hose  to  run  day  and 
night 

Under  more  favorable  natural  conditions  different  results  might 
have  been  reached  and  this  report  might  have  been  considerably  modi- 
fied, as  the  strawberry  is  a  vnriable  fruit,  changing  time  of  ripening, 
etc.,  in  different  seasons  and  on  different  soils  and  exxwsures. 

The  western  plat  consisted  of  a  better  quality  of  soil,  in  finer  tilth, 
and  in  every  way  better  adapted  to  the  growth  of  the  strawberry  but 
lacked  the  means  of  irrigation  possessed  by  the  eastern  plat. 

A  careful  examination  made  October  22d  enables  me  to  report  upon 
the  vitality  of  the  varieties  on  that  date. 

They  all  had  been  trimmed  last  fall  to  the  uniform  width  of  one 
foot  by  the  careful  removal  of  plants  for  distribution  and  presented  a 
promising  appearance  in  the  spring. 

The  grounds  were  frequently  and  carefully  cultivated  during  the 
season,  to  encourage  the  growth  of  new  plants. 

From  the  width  of  one  foot  the  following  results  were  reached  dur- 
ing the  season  and  carefully  noted  upon  the  above  mentioned  date, 
October  22,  1894. 

Ella.  Average  width  of  row,  three  feet,  a  perfect  mass,  very  little 
affected  by  blight;  young  plants  vigorous;  plants  in  middle  of  row 
nine  inches  higtu    Same  condition  in  western  plat. 

Michel  (Early).  Average  width  of  row,  two  and  one-half  feet;  very 
few  parent  plants  lost;    young  plants  large  and  vigorous. 

Hoffman.  Average  width  of  row,  one  and  one-half  feet;  plants  badly 
blighted;  no  parent  plants  lost 

Lovett  (Early).  No  more  plants  formed  than  to  make  the  row  one 
foot  wide;  lost  as  many  parent  plants  as  new  ones  formed;  same  con- 
dition on  the  west  plat 

Shuster  (Gem).  Made  plenty  of  plants;  will  fill  up  a  solid  row  one 
ane  one-half  feet  wide;  very  little  blight  On  west  plat  held  its  own. 
No  parent  plants  lost;  healthy;  very  few  young  plants  formed. 

Lady  Rusk.  Parent  plants  and  new  ones  would  not  make  a  half 
stand  one  foot  wide;  old  plants  more  than  one-half  dead;  very  few 
new  ones  formed. 

Middlefield.  Lost  many  parent  plants;  formed  few  new  ones;  not 
more  than  75  per  cent  of  a  stand. 

Stevena  Average  width  of  the  row  thirty-four  inches.  A  perfect 
mat  ground  invisible;  little  bliiht 

Enhance.  Just  held  its  own. 

Note. — The  Enhance  is  a  remarkably  firm  berry;  must  prove  an  ex- 
eellent  shijjper. 

Crescent    Just  about  held  Its  awm 

Parry.  Almost  a  total  wreck.  j 
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Alabama.  Width  of  row  three  feet;  very  little  blight 

Mrs.  Cleveland.  Average  width  of  row,  two  feet;  no  parent  plants 
lost 

Iowa  (Beauty.)  A  perfect  mat  of  plants;  average  width  of  row  two 
feet 

Waldron.  Average  width  of  row  two  and  one-half  feet;  pretty  badly 
blighted;  made  its  plants  early  in  the  season. 

Oregon  Everbearing.  Has  not  held  its  own;  many  old  plants  dead; 
very  few  ones  formed. 

Beebe.  No  loss  of  old  plants;  little  blight;  very  few  new  plants 
formed;  papery  leaf  and  wiry  runner,  very  distinct  foliage. 
.  Parker  Earle.  Just  held  its  own;  new  plants  formed  robust;  old 
plants  healthy  appearance. 

Jucunda  Improved.  Lost  few  parent  plants;  just  held  its  own. 

Standard.  Formed  good  healthy  plants;  scarcely  a  sign  of  blight 

Eureka.  Eow  one  and  one-half  feet  wide,  plants  considerably 
blighted;  no  parent  plants  lost. 

Yale.  Just  about  held  its  own;  new  plants  healUiy;  parent  plants 
earliest  to  blight  of  any  variety  during  the  season. 

Edgar  Queen.    Just  held  its  own. 

Several  parties  interested  in  the  cultivation  of  strawberries  have 
pronounced  Michel  (Early)  and  Ella  identical.  Of  the  origin  of  the 
Ella  I  only  know  that  Mr.  Saunders  received  it,  from  a  source  now  un- 
known, labeled  ^^lla"  and  under  that  name  he  has  propagated  and 
disseminated  it. 

After  a  very  thorough  study  I  am  satisfied  they  are  distinct,  the 
Ella  being  earlier,  more  productive  and  different  in  other  pointe,  as 
already  described  in  this  paper  and  in  the  following,  to  wit: 

May  9th.  Nine  specimens  of  the  Michel  were  compared  with  a  sim- 
ilar number  of  the  Ella.  Of  the  Michel  the  sepals  were  more  numer- 
ous; average  13  2-3;  of  the  Ella  the  average  was  13. 

May  14th.  Fifteen  specimens  of  the  Michel  were  compared  with  an 
equal  number  of  the  Ella.  Of  the  Michel  the  average  number  of  sepals 
was  13  4-5;  of  the  Ella,  12  4-5. 

The  Michel  has  more  coxcomb  specimens  and  these  have  as  high  as 
18  sepals.  The  Ella  runs  more  uniform  in  shape  and  has  very  few 
coxcomb  specimens;  these  specmens  have  fewer  sepals,  15  being 
the  highest  number  found.  The  Michel  in  most  specimens  has  flesh 
of  a  darker  color;  this  color  penetrates  nearly  to  the  center  of  the 
berry. 

The  Ella  has  a  white  core  surrounded  by  a  quite  distinct  margin  of 
salmon  colored  flesh. 

The  Michel  is  a  little  less  firm  than  the  Ella  and  is  distinctly 
sweeter  in  berries  of  the  same  ripeness. 

Note. — A  peculiarity  of  the  Shuster  (Ghem)  is  worthy  of  mention.  Of 
the  foliage  formed  early  in  the  season,  at  least  ten  per  cent  of  the 
leaves  consisted  of  four  and  five  leaflets,  a  peculiarity  noticed  in  no 
other  variety. 
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THE  PEOTECnON  OF  FOOD  PRODUCTS  DURING  TRANSPOR- 
TATION. 


BY  Maj.  prank  RIDGWAY,  Mtt4orologist  of  the  Board,  Harruhirg,  P». 


The  Weather  Bareau  has  issued  a  circular  in  relation  to  injury  to 
food  products  during  transportation,  and  the  precautions  which  should 
be  taken  to  protect  them,  from  which  the  following  is  taken,  and  is 
here  given  for  the  benefit  of  Pennsylvania  shippers: 

Many  of  the  precautions  in  packing  that  may  keep  out  the  cold 
would  also  keep  in  the  heat,  and  there  is  really  more  danger,  in  some 
instances,  from  heating,  by  process  of  decomposition,  than  from  cold. 

In  shipping  car  loads  of  bananas,  a  man  is  usually  sent  in  charge 
to  open  and  close  the  ventilators. 

Precautions  taken  in  shipping  are  papering,  packing  in  straw  or 
taw-dust,  boxing,  barreling  with  paper  lining,  shipping  in  pa];)er-lined 
cars,  refrigerator  cars,  and  cars  heated  by  steam,  stoves  and  sala- 
manders. 

During  cold  weather  oystew  and  clams  should  be  shipped  in  tight 
barrels  lined  with  paper. 

In  shipping  perishable  goods,  it  is  well  to  cover  them  with  two 
sheets  of  heavy  pai)er,  weighing  about  one  and  one-fourth  pounds 
each. 

Bananas  should  be  put  in  a  i)aper  bag  and  a  heavy  canvas  bag  and 
then  covered  with  salt  hay,  but  when  put  in  automatic  heaters  the 
fruit  is  packed  only  in  salt  hay. 

In  packing  articles  in  a  car  for  shipment,  potatoes  are  packed  in 
straw,  bulkheaded  back,  center  of  car  left  empty,  and  car  filled  as 
high  as  double  lining,  while  some  of  the  cars  have  a  double  bottom. 

French  mustard  and  aqua  ammonia  are  packed  in  sawdust  and 
securely  boxed,  being  careful  to  allow  the  sawdust  to  form  a  layer 
between  the  articles  and  the  side  of  the  box. 

Eggs  are  packed  in  crates  with  separate  pasteboard  divisions  with 
a  layer  and  a  cover  of  oat  chaff. 

Quinces,  apples,  onions  and  pears  are  packed  in  barrels,  each  layer 
of  barrels  covered  and  resting  on  straw. 

Tomatoes,  lemons  and  oranges  are  packed  in  crates,  each  layer  of 
crates  in  the  car  is  covered  and  rests  upon  straw,  usually  bulkheaded 
back  from  the  door  and  car  full. 

Shrubs  and  fruit  trees  are  laid  on  straw,  covered  with  it  on  all 
sides,  and  car  packed  full. 

Flowers  are  packed  in  moss  and  car  filled. 

Flowers,  shrubs  and  trees  should  have  their  roots  carefully  packed 
In  straw  and  the  roots  placed  together  in  two  or  three  piles,  so  as  to 
protect  them ;  if  the  roots  are  killed  they  are  of  a  uniform  black,  if 
only  Injured  by  frost  the  root  is  plnWfjh  in  color  just  below  the  outer 
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covering,  and  if  sound  they  are  of  a  uniform  white.  Even  if  of  a 
dark  pink  color  no  damage  need  result  if  the  frost  is  gradually 
thawed  out  by  the  trees  being  left  in  the  closed  car  for  four  or  five 
days,  or  else  put  the  roots  well  down  in  the  soil  in  a  horizontal  posi- 
tion and  thaw  out  gradually. 

Extra  precautions  are  taken  with  trees,  etc.,  when  passing  over 
mountains,  and  no  shipments  are  made  when  the  temperature  is  likely 
to  be  zero  any  where  in  the  higher  regions. 

Gars  containing  perishable  goods  are  sometimes,  when  a  nortii 
wind  is  blowing  on  the  prairie,  covered  with  canvas  on  the  north  side. 

Oranges  shipped  from  Florida  to  points  as  far  north  as  Minnesota 
are  started  in  ventilator  cars,  which  are  changed  at  Nashville  to  air- 
tight refrigerator  cars,  the  ventilators  of  which  are  kept  open,  pro- 
vided the  temperature  remains  above  thirty-two  degrees,  until  arrival 
at  St  Louis,  from  which  point  the  ventilators  are  closed  and  the  cars 
made  air-tight. 

In  winter  time  refrigerator,  cars  are  used  without  ice  in  forwarding 
goods  from  the  Pacific  coast,  and  in  passing  through  cold  belts  or 
stretches  of  country  the  hatches  are  closed,  and  the  cars  being  lined 
and  with  padded  doors,  the  shipment  is  protected  against  the  outside 
tem];)erature;  but  in  passing  through  warmer  climates  the  ventilators 
of  the  cars  are  opened  in  order  to  prevent  the  perishable  goods  from 
heating  and  decaying. 

Manure  is  largely  used  to  protect  perishable  goods,  the  bottom  of 
the  car  being  thickly  covered  with  it,  and  in  some  cases  it  is  put  on 
top  of  the  gooda 

To  pmtect  goods  shipped  in  an  ordinary  car,  the  sides  of  the  car 
should  be  protected  by  heavy  paper  tacked  to  the  wall  and  by  the  ad- 
dition of  an  inner  board  wall  a  few  inches  distant  from  the  other  one. 
A  car  thus  equipi)ed  and  packed  with  produce  surrounded  by  straw 
will  retain  suflScient  heat  to  prevent  injury  for  twenty-four  hours,  the 
average  air  temperature  of  all  parts  of  the  car  being  at  least  twelve 
degrees  higher  than  that  of  the  outside  air. 

In  shipping  potatoes,  when  the  temperature  is  twelve  degrees,  or 
more,  below  freezing,  the  rule  is  to  line  the  barrels  with  thick  paper, 
and  at  extremely  low  temperatures,  as  a  matter  of  extra  precaution, 
the  barrels  are  covered  over  the  outside  with  the  same  kind  of  paper, 
which  is  considered  the  best  known  protection  from  frost. 

All  products  sent  loose  in  a  car  are  packed  in  straw  on  all  sides, 
paying  particular  attention  to  the  packing  around  doors,  and  to  see 
that  the  car  is  full. 

Certain  classes  of  goods,  embracing  peaches,  melons  and  grapes, 
are  taken  by  some  railroads  in  no  other  way. 

To  transport  potatoes,  place  an  extra  floor  and  sides  in  the  car, 
leaving  an  air  space  of  from  four  to  six  inches,  then  place  a  «tove  ta 
the  center. 

Oranges  loaded  in  ventilated  or  common  cars  should  be  transferred 
to  refrigerator  cars  when  the  temperature  reaches  ten  degrees  above 
zero.  When  oranges  are  transferred  to  refrigerator  cars,  or  if  loaded 
in  ventilated  refrigerators,  and  the  ventilation  is  closed,  the  car  must 
be  iced  suflSciently  to  prevent  heating. 

Ventilators  on  cars  containing  bananas,  lemons  and  other  delicate 
frmlts  must  be  closed  at  a  temperature  of  forty  degrees. 
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Cars  are  warmed  by  steam  from  the  locomotive  when  in  motion, 
and  by  stoves  when  steam  is  not  available. 

Oars  after  being  loaded  are  carefully  inspected  as  to  temperature 
within,  their  destination  considered,  and  if  the  weather  is  exceedingly 
<!old,  or  is  liable  to  be,  the  car  is  often  accompanied  by  an  attendant; 
otherwise  it  is  inspected  from  time  to  time  on  the  road. 

tx'anges  in  transit,  with  a  falling  temperature,  the  ventilators 
should  be  closed  when  the  thermometer  reaches  twenty  degrees,  and 
with  a  rising  temperature  the  ventilators  should  be  opened  when 
twenty-eight  degrees  is  reached.  For.  lemons  the  minimum  is  thirty- 
five  degrees  for  opening  and  closing  the  ventilators,  and  for  bananas 
forty-five  degrees  for  opening  or  closing. 

lined  cars,  that  is,  cars  lined  with  tongued  and  grooved  boards  on 
the  sides  and  ends,  leaving  an  air  space  of  about  four  inches,  are  con- 
sidered the  best  by  heavy  shippers  of  potatoes,  as  they  can  be  heated 
by  an  ordinary  stove,  and  will  stand  a  temperature  outside  of  twenty 
degrees  below  zero,  when  a  man  is  in  charge  to  keep  up  the  fires. 


ENEMIES  OF  THE  HONEY  BEE. 


By  Dr.  080RGB  G.  GROFP,  Apiari$i  oftht  Board,  Lewisburg,  Pa. 


•nie  honey  bee  has  a  number  of  natural  enemies,  some  of  which, 
under  favorable  conditions,  are  able  to  create  considerable  havoc  in 
the  apiary.  These  enemies  may  be  grouped  into  three  classes  for  the 
purposes  of  this  paper.    1,  Devastating;  2,  Annoying;  3,  Foreign. 

1.  The  enemies  of  the  first-class  which  the  writer  has  observed  in 
Pennsylvania,  are  robber  bees,  bee  moths,  mice,  toads,  and  the  king- 
bird. Whenever  the  weather  is  warm  enough  for  bees  to  fly,  and  at 
the  same  time,  there  is  an  absence  of  honey-bearing  flowers,  weak 
colonies  are  liable  to  be  robbed  of  all  their  stores,  and  the  colony 
destroyed  by  "robbers."  Strong  colonies  are  never  attacked,  and  it  is 
said  that  Italian  bees  are  less  frequently  robbed  than  the  common 
black  bees. 

Robbing  is  often  induced  by  carelessly  leaving  honey  or  sugar  ex- 
posed near  the  hives.  After  this  is  eaten  up,  the  bees  are  almost 
always  sure  to  search  for  a  weak  colony  which  they  may  rob.  Rob- 
bing is  also  promoted  by  keeping  hives  open  too  long  when  examining 
them.  The  robber-bees  seem  to  smell  the  honey  and  U>  begin  an 
attack  at  once.  If  robbing  is  not  promptly  broken  up,  a  whole  apiary 
may  become  demoralized,  and  all  legitimate  work  be  given  up  for  the 
more  fascinating  labors  of  pirates  and  freebooters. 

Robbing  is  commonly  to  be  controled  by  making  the  aperature  to 
the  hive  attacked  so  small  that  but  one  or  two  bees  can  pass  at  once. 
This  is  easily  done  by  closingg  the  entrance  by  blocks  of  wood.  Some- 
times however,  it  may  be  necessary  to  carry  an  attacked  conony  into 
a  celler,  where  it  should  remain  in  the  dark  for  several  days  or  a  week. 
When  bees  are  feed,  it  is  beet  to  do  the  work  after  night,  for  they*,^re 
H 
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then  least  disturbed.  It  is  said  that  when  a  colony  discovers  that  all 
their  stores  are  about  to  be  stolen,  they  join  the  robber  colony,  going 
home  with  them,  and  thus  presenting  their  lives,  it  not  the  inde- 
pendent existence  of  their  commonwealth.  About  the  entrance  to  a 
bi*e-hive  one  always  observes,  in  warm  weather,  a  number  of  sentinels. 
These  are  to  guard  against  robbers.  It  is  said  that  they  challenge 
every  bee  desiring  to  enter  the  hive,  which  comes  unloaded.  All  bees 
b(4ougiug  to  the  colony  are  admitted  however,  but  only  strange  bees 
which  come  laden  with  honey  find  admittance. 

The  Bee  Moth. 

The  brownish  "worms"  sometimes  found  in  bee  hives  are  the  young 
of  a  moth  called  the  bee-moth.  These  moths  are  often  seen  in  the 
evening  hovering  about  the  entrance  to  the  hives.  At  a  favorable 
moment  some  eggs  may  be  deposited  in  a  crevice  under  the  hive  or 
between  it  and  the  bottom  board.  The  eggs  soon  hatch  into  worms. 
To  protect  themselves,  the  worms,  construct  tunnels  of  silk  in  the 
combs,  in  which  they  live  until  they  are  ready  to  go  into  the  pupa,  or 
quescent  state,  which  precedes  their  hatching  into  the  moth.  Wliien 
the  worms  have  gotten  their  full  growth,  they  find  a  secure  spot,  gen- 
erally a  protected  crevice  in  the  hive,  in  which  they  spin  very  strong 
cocoons,  of  a  dirty  white  color,  and  a  little  less  than  an  inch  in  length. 
In  these  cocoons  the  worms  lie  developing  into  moths  for  a  variable 
period,  depending  upon  the  temperature  of  the  air. 

Mice 

T^Tien  bees  are  wintered  in  the  cellar,  or  when  packed  in  chaflf,  they 
are  liable  to  be  much  annoyed  by  mice.  These  animals  will  enter 
hives,  build  their  nests  there,  and  consume  the  combs,  even  those  on 
which  bees  are  clustered.  The  annoyance  is  so  considerable  as  to 
cause  the  loss  of  some  colonies.  The  only  remedy  to  suggest,  it  to 
so  close  hives  that  these  pests  cannot  gain  an  entrance. 

Toads. 

Toads  like  to  devour  bees  filled  with  good  honey.  When  hives  are 
placed  in  the  ground,  toads  will  almost  always  be  discovered  iinder 
them  in  holes  in  the  ground.  At  dusk,  and  at  night,  the  toad  ap- 
prrjaches  the  entrance  to  the  hive  and  catches  behited  bees,  or  these 
which  venture  outside  the  hive  to  spend  the  evening  in  the  wann 
summer  air.  The  injury  done  by  toads  id  probably  small.  Toada 
have  been  dissected  with  their  throats  full  of  bee  stings,  but  this  did 
not  seem  to  annoy  the  reptile. 

The  King  Bird. 

The  king  bird,  called  also  the  bee-martin  Is  fond  of  honey  bees, 
Some  think  that  it  catches  only  drones,  but  there  is  no  good  reason 
for  believing  that  it  is  any  respecter  of  persons  when  it  gets  among 
flying  bees.  The  king  bird  takes  the  bees  on  the  wing,  and  at  times, 
seems  to  be  destroying  them  in  considerable  numbers,  at  which  time 
it  is  customary  for  aspiarists  to  shoot  them. 

Professer  Cook  spealos  of  a  bee  killer,  a  predacious  two- winged  fly, 
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BM  causing  trouble  in  apiaries  in  the  soutlL  I  have  not  seen  it  in 
Pennsylvania.  The  same  author  also  mentions  the  bee  hawk  (mos- 
quito hawk),  an  insect  closely  related  to  the  dragon  flies,  as  causing 
some  trouble  in  the  southern  states.  Wasps  are  also  claimed  at  times 
to  commit  destructive  warfare  upon  bees.  The  writer  has  often  seen 
them  about  the  hives,  but  has  never  seen  one  molest  a  bee. 

2.  Annoying  Enemies. 

In  this  class  we  place  the  spider,  the  ants,  the  bumble  bees 
and  the  wasps.  Spiders  seem  remarkably  fond  of  spinning  their  webs 
in  and  about  hives.  Their  webs  seem  strong  enough  to  annoy  the 
bees,  though  not  strong  enough  to  destroy  many  of  them.  Webs  are 
observed  about  the  entrance  to  hives,  so  as  to  be  a  givat  annoyance 
to  the  bees.  All  that  it  seems  necessary  to  suggest  here  is  to  brush 
the  webs  away. 

Ants  like  to  ^et  on  top  of  the  combs,  probably  for  warmth.  They 
have  not  bef*n  observed  taking  honey.  In  considerable  numbers  they 
seem  to  annoy  the  bees,  but  probably  do  no  great  hnrra. 

"Wasps  and  bumble  bees  are  often  seen  at  the  entrance  to  hives,  mak- 
ing efforts  to  enter,  but  are  continually  challenged  by  the  sentinels. 
They  are  probably  after  honey.  They  are  merely  an  annoyance  to  the 
bees,  and  do  little  if  any  harm. 

Foreign  Enemies. 

In  Italy  and  the  south  of  Europe,  there  exists  upon  bee«  a  large 
spider-like  louse.  This  has  repeatedly  been  introduced  into  America 
upon  imported  bees,  but  so  far  has  caused  no  trouble.  The  only 
danger  from  it  is,  that  in  some  portions  of  the  south,  it  may  find  a 
congenial  climate  and  surroundings  and  multiply  so  as  to  become  a 
serious  pest 

Tlie  chimney  swallow  in  Europe  is  said  to  feed  upon  bees.  In  this 
country  the  chimney  swallows  are  entir«»ly  free  from  any  such  bad 
habit*  The  English  sparrow  has  been  accused  of  eating  bees,  but  the 
observation  has  not  been  confirmed  in  Pennsylvania. 


FERTnJZEB  VALUATIONS. 


By  Dr.  WM.  PREAR,  Chemist  of  the  Board,  State  CoUege,  Pa, 


Hon.  Thos.  J.  Edge,  Secretary,  Board  of  Agriculture,  Harrisburg,  Pa.: 

Dear  Sir:  In  accordance  with  your  request  I  submit  the  folllowing 
tecommendations  with  reference  to  the  Fertilizer  Valuations: 

Before  presenting  the  recommendations  themselves,  permit  me  to 
direct  attention  to  the  general  principles  upon  which  they  are  based. 

The  several  elements  entering  into  the  final  price  paid  by  the  con- 
sumer of  fertilizers  may  be  conveniently  grouped  9M  follows: 

L  The  wholesale  cost  of  the  ingredients. 

i.  The  Jobben^  gross  profit  on  the  sale  of  the  ingredients;  this  in- 
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eludes  office  expenses,  advertising,  losses,  etc.;  for  the  purposes  of  the 
present  computation  it  may  be  assumed  that  the  sum  of  this  gross 
profit  and  the  wholesale  cost  of  the  ingredients  is  equivalent  to  the 
retail  price  of  the  single  ingredients  near  the  wholesale  markets  in 
ton  lots  of  original  packages  for  cash. 

3.  The  expense  and  profit  of  mixing:  This  item  applies  only  to  com- 
plete fertilizers,  rock  and  potash,  and  ammoniated  rock;  not  to  die- 
solved  or  ground  bone,  or  to  dissolved  rock. 

4.  The  expense  and  profit  of  bagging. 

5.  Agents'  commission :  This  item  includes  not  only  the  commission 
proper,  but  every  advance  in  price  due  to  the  sale  of  the  goods  through 
an  agent  in  small  quantities  on  time,  rather  than  directly  to  the  con- 
sumer in  ton  lots  for  cash. 

6.  Freight  from  the  wholesale  market  to  the  point  of  delivery. 

It  is  the  chief  purpose  of  a  system  of  valuation,  while  incidentally 
informing  all  interested  as  to  certain  broad  phases  of  the  trade,  to 
give  for  goods  of  a  given  composition  its  average  retail  value  under 
the  usual  conditions  of  sale,  establishing  a  standard  with  which  the 
price  actually  asked  may  be  compared.  To  afford  such  comparison,  it 
is  obvious  that  any  satisfactory  method  of  valuation  must  take  into 
consideration  each  of  the  above  mentioned  elements  of  final  cost. 

It  may  be  emphasized,  at  this  point,  that  neither  the  local  nor  the 
general  agricultural  usefulness  of  the  fertilizer  has  any  direct  con- 
nection whatever  with  this  valuation. 

1.  In  determining  the  wholesale  cost  of  the  ingredients,  i.  e.,  the 
price  which  the  mixer  must  pay  to  the  manufacturer  for  them,  the 
wholesale  prices  of  the  New  York  market,  as  shown  by  standard  trade 
journals,  brokers'  circulars,  etc.,  are  used.  The  data  taken  as  the 
basis  of  the  proposed  schedule  for  1894-5  are  the  average  wholesale 
prices  from  September  1,  1893,  to  May  1, 1894 

Wholesale  Prices  of  Fertilizer  Ingredients. 

(New  York  Market) 

September  1, 1893,  to  May  1,  1894. 

Ammonium  sulfate, (3.504  per  cwt. 

Nitrate  of  soda, 1.935     "     « 

Dried  blood,  high  grade, 2.533  per  unit. 

Dried  blood,  low  grade,  2.404    "    " 

Azotin,    2.546     «     « 

Concentrated  tankage, 2.516     "     " 

Ground  bone,   22.44  per  ton. 

Bone  meal, 23.59     «     « 

Fish  guano,  dried, 25.00    "     " 

Fish  guano,  acidulated, 15.00    "     " 

Cotton-seed  meal, 27.00    «     " 

Eefuse  bone-black, 19.00    "     " 

Ground  phosphate  rock, 8.43    "     " 

Acid  phosphale  (14;^  available), 0.61  per  unit. 

Double  manure  salts,  1.158  per  cwt. 

Sulphate  of  potash  (OOjQ, 2.141     «     « 

Muriate  of  potash  (80}0, 1.877     "     " 

Kainit,   9.42  per  ton. 
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The  prices  of  potash  salts  are  f.  o.  b.  ship  in  New  York  harbor;  to 
place  them  on  a  par  with  goods  in  the  warehouse  of  the  manufacturer, 
an  allowance  of  |3.00  per  ton  must  be  made  to  cover  customs  fees, 
lighterage,  insurance,  and  warehouse  expenses. 

2.  The  jobbers'  gross  profit  on  the  sale  of  ingredients,  judging  from 
the  accumulated  records  of  recent  retail  cash  purchases  of  single  in- 
gredients, averages  20;^  of  the  average  wholesale  cost  To  permit  a 
ready  computation  of  the  probable  expense  of  any  combination  of  in- 
gredients, if  bought  separately  for  cash  and  mixed  at  home,  the  New 
England,  New  Jersey  and  New  York  fertilizer  controls  have  adopted 
as  the  imit  of  valuation  a  retail  pound-rate  for  the  valuable  con- 
stituents derived  from  the  several  ingredients.  The  average  comi)osi- 
tion  of  each  ingredient  being  known,  the  wholesale  pound-rate  for 
each  constituent  for  any  given  time,  is  readily  computed;  the  retail 
pound-rate  used  in  the  fertilizer  valuations  of  these  States  is  gotten  by 
adding  20)^  to  the  wholesale  pound-rate.  For  the  sake  of  uniformity, 
this  schedule  of  rates  is  recommended  for  use  in  Pennsylvania.  But 
at  two  points,  local  retail  conditions  make  it  advisable  to  vary  there- 
from. 

(a)  Owing  to  the  comparativrfy  insignificant  quantities  of  rock 
goods  used  in  their  territory,  these  States  make  no  distinction  in  the 
rates  for  phosphoric  acid,  whether  derived  from  rock  or  bone.  In 
Pennsylvania,  there  is  a  very  large  sale  of  rock  phosphates,  so  that  it 
is  necessary  to  make  a  rate  for  them;  the  New  York  wholesale  prices 
being  used  as  for  all  other  ingredients,  save  one. 

(b)  The  computed  values  of  ground  bone  obtained  by  use  of  the 
above  schedule  are  far  in  excess  of  the  actual  selling  price  in  Penn- 
sylvania. Other  things  being  equal,  the  retail  cash  price  of  ground 
bone  in  this  State  is  only  75^  of  the  retail  cash  price  computed  by  that 
schedule.  In  the  schedule  proposed  for  use  during  the  coming  year  in 
Pennsylvania,  the  values  for  the  constituents  in  the  several  grades 
of  bone  are,  therefore,  reduced  correspondingly. 

For  the  sake  of  comparison,  the  proposed  schedule  for  1894-5,  the 
schedule  used  in  this  State,  1889-1894,  and  those  now  in  use  in  several 
neighboring  States  are  given.  All  include  the  wholesale  cost  plus 
the  jobbers'  gross  profit,  but  that  of  Maryland  also  includes  an  allow- 
ance for  mixing  and  bagging,  and  those  of  Kentucky,  Indiana  and 
Michigan  include  allowances  for  mixing,  bagging  and  freight. 
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Schedules  of  Valuation  in  Pennsylvania  and  Neighboring  States. 
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in  bone  fenilizers 

soluble  in  aninonlum  citrate. 
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Instiluble  In  ammonium  citrate, 
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Potash  In  high  sr-ifie  nnKatA  Hnd  In  forms  free 

from  mur  ate  (crch.orid). 

as  muriate      


*  Neutral  solution  of  1.0b  sp.  gr.  using  lUO  c.c.  for  80  minutes  at  66^  C. 

t  In  rof*k  gouds.  two  cents. 

t  Are  analysed  like  dissolred  bone. 

8-4.  It  is  recommended  that  f  1.00  each  be  allowed  for  mixing  and 
bagging. 

5.  The  items  included  under  the  head  of  ^commission'  constitute  a 
quite  variable  element  in  the  selling  price  of  fertilizers.  By  use  of  the 
average  selling  prices,  less  the  average  freights,  for  the  several  classes 
of  fertilizers,  other  than  ground  bone,  chiefly  sold  on  the  Pennsylvania 
retail  market,  and  the  data  already  given,  it  is  found  that  the  follow- 
ing per  cent,  advances  over  the  cash  retail  value  of  the  goods  mixed 
and  bagged  f.  o.  b.  at  factory,  were  severally  asked  as  commission  dur- 
ing the  spring  of  1894. 

No.  of  Per  Cent. 

SampU9.        Oommitsion. 

Complete  fertilizers, 334  20 

Rock  and  potash, 27  42 

Dissolved  bone, 17  15 

Dissolved  rock, 64  17 

Taking  ever^-thing  into  consideration,  20;^  advance  more  nearly 
covers  these  items  of  cost  than  any  other  convenient  figure,  and  is 
recommended  for  use. 

6.  To  cover  the  cost  of  transportation  from  the  wholesale  market, 
an  allowance  of  |2.00  per  ton  ia  recommended.    The  average  cost  per 
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ton  for  freight  in  carload  lota,  from  New  York  or  Baltimore  to  Harris- 
burg,  is  |1.(>8;  to  Pittsburgh,  12.40;  to  Warren,  |2.60.  The  rate  is 
ample  to  cover  the  cost  of  transport  for  the  mean  distance  over  which 
the  fertilizers  sold  in  Pennsjlvania  are  carried. 

Assuming  the  correctness  of  the  above  data,  it  simply  remains  to 
determine  the  amounts  of  the  several  valuable  constituents  and  the 
kind  of  ingredients  used  to  supply  them,  in  order  to  make  a  very  close 
valuation.  Unfortunately,  a  perfect  quantitative  determination  of 
the  ingredienta  used  to  supply  given  constituents  is  not  yet  possible 
for  all  ingredients;  and  even  where  it  is  perfectly  feasible,  your  hon- 
orable body  has  not  deemed  it  expedient  to  undertake  such  refinement 
at  the  expense  of  the  quantity  of  work  now  performed. 

These  facts  require  that  certain  arbitrary  assumptions  be  made, 
before  the  computation  can  be  undertaken.  The  rules  of  our  practice 
in  the  past  should  be  continued.    They  are  as  follows: 

Potash  in  excess  of  that  equivalent  to  the  chlorin  present  will  be 
valued  as  sulfate,  and  the  remainder  as  muriate. 

Nitrogen  in  mixed  fertilizers  will  be  valued  as  derived  from  the 
best  sources  of  organic  nitrogen,  unless  clear  evidence  to  the  contrary 
is  obtained. 

Phosphoric  acid  in  mixed  fertilizers  is  valued  at  bone  phosphate 
prices,  unless  clearly  found  to  be  derived  from  rock  phosphate. 

Ground  bone  is  sifted  into  four  grades  of  tlie  following  fineness: 
Pine,  less  than  one-fiftieth  inch;  fine  medium,  less  than  one  twenty- 
fifth  inch;  medium,  less  than  one-twelfth  inch;  and  coarse,  over  one- 
twelfth  inch. 

The  computation  of  commercial  values  is  made  as  follows:  Multiply 
the  percentages  of  the  several  valuable  constituents  by  20  to  get  iheir 
several  quantities  in  pounds  per  ton;  multiply  these  several  quantities 
by  their  appropriate  ret^iil  pound-rates  and  add  the  products;  the  Sum 
is  the  retail  cash  value  of  the  ingredients  in  a  ton;  by  adding  to  this 
sum  the  allowance  for  bagging,  and  that  for  mixing  when  it  applies, 
the  retail  cash  value  of  the  bagged,  mixed  fertilizer  is  obtained;  a 
.  further  addition  of  20^  of  the  sum  last  obtained  and  of  the  freight 
allowance,  will  give  the  final  commercial  value.  Afi  illustration  may 
make  the  method  clearer;  the  following  is  a  computation  for  dissolved 
rock: 
Phosphoric  acid: 

Comporttinn  Poundt      Pnund  VaJuenf 

Photphoric  aeid.  pere^nt.  ptrton.        rati.        ingredUnti. 

Koluble,    11.50  ZIO  4c  |1).20 

Reverted, 2.50  50  3Jo  1.75 

Insoluble,    1.00  20  2  .40 


Retail  cash  value  of  ingredients, %l\,l\o 

Bagging,    1.00 


Cash  value  of  goods  ready  for  shipment, |12..*{5 

Commission  (20  piT  cent.), 2.47 

Freight,  2.00 


Commercial  value,  |ir).82 
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To  gain  a  clear  idea  of  the  closeness  of  relation  between  these  aver- 
age selling  prices,  computations  have  been  made  of  the  commercial 
values  of  the  several  classes  of  fertilizers  sold  last  spring  by  the  sched- 
ule above  proposed,  the  old  Pennsylvania  schedule  (1889-1894),  the 
New  England  and  the  Maryland  schedules.  It  should  be  recalled  that 
under  the  Pennsylvania  schedule  of  1889-1894,  neither  dissolved  rock 
nor  ground  bone  received  any  allowance  for  bagging,  while  dissolved 
bone  received  not  only  this,  but  an  allowance  for  mixing  as  well; 
while  no  allowance  for  freight  was  made  in  any  case. 

The  average  percentage  of  valuabje  constituents  in  the  several 
classes  of  fertilizers  sold  in  Pennsylvania  last  spring  were: 


Complete 
feriilisers. 

Book  and 
potash. 

DissoWed 
bone. 

Dissolved 
rook. 

Ground 
bone. 

Number  of  samples  analysed,  .  .  .  . 

Percentage  enmpoHtion. 

Phosphoric  aold- Soluble 

Reverted 

Insoluble, 

Potash,    

834 

5.48 
8.S4 
8.77 
8.47 
1.77 

27 

6.96 
4.35 
1.91 
S.48 

17 

7.02 
4.08 
2.62 

64 

9.90 
4.81 
2.12 

76 
'  *  *  '   22.79 

Nitrogen, 

1.92 

8.28 

Mechanical  analytii. 
Fine, 

48 

Fine-medium, 

24 

Medium, 

22 

Coarse, 

U 

The  valuations  of  goods  of  the  average  compositions  thus  shown  are, 
by  the  several  schedules: 


Complete 
ferillisers. 

Rock  and 
potash. 

Dissolved 
bone. 

Dissolved 
rock. 

Ground 
bone. 

Number  of  samples  Included,    .... 
Average  selling  price,          

834 
129  54 

29.58 
28  84 
20.96 
28.41 

27 
121.22 

18.26 
18.95 
UM 
17.20 

17 
127.22 

28.32 
80.06 
20  93 
22.42 

64 
116.98 

17  82 
28.13 
17.45 
17.88 

76 
829.54 

Valuation. 

By  propose<i  schedule 

By  the  old  Pa.  schedule,  * 

Br  the  N.  K.  schedule. t 

By  the  Maryland  schedule,* 

29.72 
36.09 
28.tt 
26.00 

*  Includes  no  allowance  for  freight  or  commission. 

t  Includes  no  allowance  for  mixing,  bagging,  freight  or  commission. 


The  difference  between  the  average  selling  prices  and  the  average 
commercial  values  computed  by  the  proposed  schedule  are: 

For  complete  fertilizers, +  f0.04 

For  rock  and  potash, —  2.96 

For  dissolved  bone, +  1.10 

For  dissolved  rock,  +  0.34 

For  groiund  bone, +  0.18 

Any  marked  fluctuations  in  the  wholesale  market  must  shortly  af- 
fect retail  values  of  mixed  goods;  but  there  may  be  reasonable  doubt 
as  to  the  economy  of  purchase  of  any  fertilizer  whose  selling  price 
during  the  present  fertilizer  year  exceeds  by  more  than  |2  to  |3  the 
commercial  value  computed  according  to  the  foregoing  schedule. 
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VANISHTNO  INDUSTRIES. 


By  Prof.  J.  T.  ROTUROCK.  Stat*  Forestry  Commissiorur,  fVest  Chester,  Pa. 


Industry,  if  not  wealth,  is  at  leaat  a  source  of  wealth,  and  the  ob- 
literation of  any  one  of  iieee  productive  sources  from  the  limits  of  a 
State  is  a  loss  of  power  and  importance  to  the  CJommon wealth,  unless 
its  place  be  tsiken  by  another  of  equal  importbamce.  It  is  no  solution 
to  the  problem  to  say  that  it  has  gone  elsewhere.  The  fact  remains 
that  having  gone  from  us  and  left  no  substitute,  we  are  the  i)oorer. 
To  illustrate,  we  will  in^rtjance  the  tanning  industry,  which  to-day, 
directly  or  indirectly,  distributes  probably  no  less  than  ten  millions  of 
dollare  among  the  i)eople  of  Pennsylvania.  The  time  is  not  remote 
when  it  will  have  become  practicaJly  ertinct  in  Pennsylvania;  but 
the  manufacture  of  leather  will  go  on  elsewhere.  The  vast  resounces 
of  the  tropics  will  be  opened  up.  The  mangrove  swamps  and  the 
quebfpacho  forests  will  furnish  substitutes  for  the  hemlock  and  oak 
bark.  But  this  is  the  point  for  us  to  remember:  We  will  not  have  the 
industry  here  to  distribute  a  golden  crop  among  ourselves. 

There  are  deserts,  vast  ones,  withim  the  limits  of  tiie  United  States 
which  were  deserts  when  civilized  occupation  of  the  country  began, 
but  none  of  these  were  inside  the  bouncbiries  of  this  State.  All  that 
now  exist  here,  and  there  are  thousands  of  miles  of  them,  were  made 
so  by  man.  I  do  not  say  that  it  was  ruthlessly  done.  In  most  in- 
stances it  was  done  through  the  agency  of  the  lumbering  industries, 
which  were  essential  to  the  vast  commercial  proisperity  the  SLite  has 
attained.  The  matured  crop  stood  waiting  for  the  axe  of  the  chopper, 
and  but  for  this  must  have  fallen  and  decayed  unutilized.  Surely, 
no  political  economist  could  have  desired  this.  The  sole  and  only 
fault  lay  in  this,  that  when  nature  was  willing  to  have  restored  a  tim- 
ber crop  to  those  now  desert  hills,  not  a  hand  was  raised  to  assist  her. 
On  the  contrary,  fires  were  allowed  to  sweep  almost  unrestricted  over 
thousands  of  square  miles,  undoing  all  that  the  natural  restorative 
agencies  were  tending  to  do. 

The  utter  folly  of  the  argument  that  we  should  have  had  to  wait 
for  a  half  century  for  a  second  crop  is  now  shown  by  the  fact  that 
there  are  extensive  districts  in  the  State,  where,  if  fires  had  been  kept 
out  since  the  first  growth  of  trees  was  cut,  a  vigorous,  marketable 
second  crop  would  at  this  hour  have  been  inviting  the  lumberman's 
operations.  It  is  proMbly  quite  within  the  limits  of  truth  to  say, 
that  now  a  new  crop  of  white  pine  might  be  standing  in  Pennsylvania, 
which  in  round  numbers  would  be  worth  hardly  less  than  eight  hun- 
dred millions  of  dollars,  on  ground  which  is  either  wholly  useless  or 
which  is  so  unremunerative  in  agriculture  that  it  is  but  an  incentive 
to  discontent,  or  an  excuse  for  such  a  state  of  poverty  as  no  progres- 
aive  American  wishes  to  consider  a  necessary  condition  of  things, 
tending  to  d^^rade  rather  than  to  elevate  agriculture. 

Count,  if  you  please,  the  actual  loss,  then,  at  eight  hundred  millions 

XX* 
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of  dollars  to  the  State.  That  comes  out  more  clearly  if  we  put  it  in 
aiioilier  wa.v;  reckoning  tlie  period  of  early  matunty  of  a  whlDe  pine 
cro]>  at  half  a  century.  It  is  true  '  jat  the  actual  loss  to  the  8tate 
would  not  be  one-fiftieth  of  the  above  fabulous  sum,  if  the  crop  were 
deRtroyiHl  when  it  was  but  a  year  old,  or  a  twenty-fifth  if  the  fire 
clainuMi  it  at  two  years  old.  Yet,  as  a  matter  of  fact,  it  would  be  a 
corrtH't  statement  of  the  potential  loss,  for  in  half  a  century  the  crop 
would  have  had  the  value  indicated  but  for  the  fire.  With  this  un- 
d<*rstandinp:  then  there  can  be  no  fallacy  in  my  assertion  that  in 
earh  year  of  jrrowth  there  would  be  a  potential  value  to  the  State  of 
more  than  sixteen  millions  of  dollars  in  Ihis  crop  we  are  supposing. 
I  have  taken  minimum  figures  in  making  these  estimates. 

Tliis,  however,  is  not  all.  It  is  almost  certain  in  the  light  of 
known  facts  that  there  exist  within  our  State  limits  enough  of  land 
otlHTwise  useless,  to  maintain  ]>-rpetually  growing  timber  sufficient 
for  all  our  legitimate  needs,  and  leave  a  large  remainder  for  export 
Instead  of  which,  what  do  we  find?  Not  less  than  one-sixth  of  the 
area  of  the  Pommonwealth  producing  no  surface  crop  of  known 
value,  but  serving  as  a  nursery  of  iloods  on  the  one  hand  and  a  cause 
of  ]»rolonged  low  water  on  the  other.  Tliese  are  the  indisputable, 
naked  facts.  Why  should  this  continue?  That  a  Oommonwealth 
like  ours  should  allow  it  shows  a  lack  of  statesmanship  and  a  want 
of  business  management  of  which  no  wise  man  would  be  guilty  if  his 
life  were  as  long  as  we  fondly  hope  that  of  the  State  may  be.  And, 
in  tnith,  is  not  this  the  proper  light  in  which  to  ptit  the  question? 
Our  children  will  represent  the  Commonwealth  of  the  future,  and 
their  lives  and  interests  are  but  onward  extensions  of  our  own.  It, 
then,  is  fairly  within  our  province  to  ask  what  business  methods 
should  be  adopted  to  end  this  period  of  drain  upon  the  Commonwealth 
and  to  Inaugurate  a  period  of  reproduction. 

There  can  be  no  doubt  that  the  first  step  would  be  io  accept  all  the 
help  we  can  get  fi*om  natural  forces.  To  this  end  the  perpetually 
occundng  forest  fires  should  be,  not  stopped,  but  never  allowed  to 
begin.  Tlius  far  not  a  single  fire  law  on  our  statute  books  has  been 
given  a  chance.  On  the  contrary,  every  one  of  them  is  in  contempt, 
mainly  because  they  have  never  been  enforced.  Here,  for  example, 
is  one  which  makes  it  the  duty  of  the  commissioner  to  appoint  a  per- 
son, or  persons,  to  ferret  out  those  who  start  forest  fires.  Yet  in  no 
county  of  the  State,  so  far  as  I  can  learn,  has  this  been  done.  There 
must  be  some  cause  for  this  condition  of  affairs.  As  Pennsylvanians, 
we  do  not  usually  hold  our  laws  in  contempt  On  the  contrary,  we 
are  among  the  most  law  abiding.  The  probable  solution  is  that  the 
clause  which  follows  the  one  ordering  the  appointment  of  theee  offi- 
cers, specifies  that  tiiey  are  to  be  paid  by  the  counties  themselves. 
This  is  so  unjust  that  we  can  hardly  wonder  the  laws  remain  a  dead 
letter.  The  larger  the  area  of  timber  land,  a  county  has  to  protect, 
the  smaller  number  of  cttizens  it  has  to  extinguish  fires  or  pay  taxes. 
When  you  remember  that  most  of  these  heavily  timbered  areas  are 
important  water-sheds  for  the  rest  of  the  State,  and  think  that  the 
even  fiow  of  water  for  all  the  lands  below  depends  greatly  upon, 
whether  or  not,  there  has  been  a  recent  fore«?t  fire  to  destroy  the  ca- 
pacity of  the  soil  for  holdlnsr  moisture,  yon  will  realize  that  the  pres- 
ent law,  In  placing  the  heaviest  tax  upon  the  poorest  communities, 
and  allowiner  those  who  receive  incalculable  and  direct  benefit  to  go 
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untaxed.  There  is  but  one  natural  solution  to  this  problem;  and  it  is 
to  make  suppresBion  of  forest  tires  a  8tate  duty.  They  are  the  result 
of  ijniorauee,  carelessness  or  maliciousness.  These  cover  practicaiUy 
every  ease  of  forest  fires.  Is  there  one  of  these  factors,  for  which  an 
excuse  can  be  made  when  such  vital  iutert*sts  are  at  stake? 

This,  however,  is  not  the  place  to  go  into  details  of  State  manage- 
ment of  forest  fires. 

The  second  element  of  the  problem  is  to  make  it  worth  the  while 
of  the  owm*r  of  the  lands  to  cover  them  apiin  with  tret»s,  on  the  basis, 
that  the  State  will  protet»t  him  ajrainst  fires.  I  am  convinced  that 
the  shortest  way  to  do  this  is  to  oflfer  a  direct  bounty  for  eveiy  acre 
of  trees  planted!  or  allowed  to  start  as  sprouts  from  the  stump.  l*rac- 
tictilly,  such  a  law  already  exista  It  is  inoperative,  because  the 
bounty  is  too  small.  I  do  not  advocate  this  measure  because  it  bene- 
fits the  individual,  but  because  it  is  to  benefit  the  State.  The  princi- 
ple of  bounties  to  any  class  may  or  may  not  be  ri^ht.  It  all  depends 
upon  whether  the  Btate  which  bestows  the  bounty  is  to  jret  that 
bounty  back  with  interest.  The  individual,  in  my  view  of  the  case, 
simply  receives  his  reward,  because  he  is  working  for  the  State. 

There  always  will  be  periods  of  drought  and  times  of  freshets,  just 
as  there  always  have  been;  but  it  is  quite  clear  that  the  number  of 
these  p(*riods  of  disaster  can  be  greatly  h^ssened  by  anything  which 
petards  the  flow  of  water  from  steep  hill  sides.  Whut  tlie  value  of 
the  leaves,  alone,  in  a  forest  is,  may  be  crudely  shown  by  weighing 
a  body  of  freslily  fallen  leaves.  Put  them  in  a  pile  over  winter,  un- 
covered, then  weigh  them  in  the  sprinsr.  The  difference  will  be  their 
moisture  retaining  capacity.  But,  besides  the  leaves,  we  must  count 
in,  the  downward  pointing  roots  and  the  humus,  both  of  which  con- 
duct the  water  toward  the  depths  wh<*re  it  is  safe  against  surface 
flow,  OP  surface  evaporation.  Now,  as  against  the  cost  of  these 
agencies  under  bounties,  put  the  bridges  swept  away.  The  fences 
destroyed,  the  roads  washed  out,  the  farm  lands  covered  with  stones 
or  gravel,  the  intemipted  travel  and  traffic,  and  often  the  loss  of  life. 
It  will  probably  be  found  that  the  State  would  be  tbe  gainer,  because 
in  addition  to  all  these  savings,  she  would  have  a  growing  crop  of  tim- 
ber which,  when  matured,  would  be  a  source  of  revenue  to  her. 

As  fop  the  taxation  of  standing  timber,— one  may  as  well  come  out 
on  a  distinct  platform  at  once; — ^it  is  a  wrong,  both  to  the  owner  and 
to  the  Commonwealth,  but  chiefly  to  the  latter.  It  is  false  in  princi- 
ple, for  it  taxes  a  man  fop  a  benefit  which  he  has  not  yet  peceived. 
If  a  timbep  ownep  holds  lands  twenty  yeaps  and  then  sells  them  at  an 
advianced  price,  he  then  receives  his  increment  and  income,  for  both 
of  which  he  should  pay.  So  also  he  should  when  he  realizes  on  his 
investment  by  cutting  the  trees.  Bnt,  taxing  standing  timber  is  not 
only  false  In  principle  but  it  is  pernicious  in  its  pesults,  because  it  is 
confiscating  (ppactically),  the  lands,  to  avoid  which  the  owner  cuts  the 
trees,  and  so  inflicts  an  injury  (as  things  now  are),  on  the  Statte.  Let 
the  State  peceive  its  ncome  when  the  owner  gets  his.  Thepe  ape 
known  methods  of  doing  Hiis. 

It  is  objected  that  if  gpowing  timebr  is  exenrpted  fpom  taxation,  it 
would  work  a  wrong  to  the  poorest  counties,  because  it  would  leave 
them  without  requisite  funds  for  opening  and  pepairing  poads.  This, 
of  coarse,  would  be  bad  enough,  but  is  it  any  more  than:  taking  the 

15-7-94 


226  Agbioultubs  of  Pbnnstltakia.        [Off.Doo. 

taxeg  and  failing  to  repair  the  roads?  The  argument  may  pilove  too 
much- 
Let  us  look  just  a  little  down  into  the  future:  This  good  road  ques- 
tion m  a  rising  one.  It  will  not  down.  It  has  come  to  etay  and  we 
may  frankly  meet  the  issue.  The  State  requires  ready  means  of 
communication  from  place  to  place.  Without  them  we  should  be 
largely  at  the  mercy  of  our  railnoads.  In  proportion  as  these  are  good, 
we  are  less  dependent  of  the  railroads. 

Now,  is  it  not  possible  that  we  should  be  taking  a  step  on  which  the 
wisdom  of  the  future  would  pronounce  favorably,  if  we  were  to  do  this? 
Remove  the  tax  from  standing  timber,  until  it  is  sold  or  cut.  And 
whatever  revenue  a  township  loses,  by  thus  exempting  the  timber, 
let  the  State  i-estore,  to  be  exx)ended  under  competent  sui)ervision  in 
maintaining  a  proper  road  system  in  that  township. 

It  will  be  observed  that  this  grants  the  largest  aid,  ju^  where  need 
of  development  is  greate«rt,  and  that  the  State  helps  itself  as  much, 
or  more,  than  it  helps  the  townships. 


PRUNING  GRAPE  VINES. 


By  Prof.  GEO.  C.  BUT2,  StaU  CoUege,  Penna. 


Tb.e  question  of  pruning  the  grape  vine  is  a  perplexing  one  to  the 
novice  in  grape  growing  and  even  troublesome  to  persons  with  several 
years*  experience  at  such  work.  The  confusion  genenally  arises  at  th^ 
sight  of  many  systems  which  by  their  complex  and  finely  drawn  de- 
tails obscure  the  few  fundamental  principles  of  the  art  of  pruning. 
Pruning  is  an  absolute  necessity  in  the  cultivation  of  the  grape, 
whereas  every  other  fruit  is  frequently  grown  in  America  without  any 
systematic  pruning  and  attended  with  a  certain  degree  of  success. 
We  may  find  many  fruit  trees  which  have  not  been  touched  with 
knife  or  saw  since  the  day  they  left  the  nursery  except  to  remove  a 
dead  or  broken  limb,  yet  the  trees  are  generally  well  shaped,  and  yield 
their  fruits.  However,  it  is  the  business  of  the  orchardist  to  practice 
his  art,  (of  which  pruning  is  but  one  operation),  upon  those  trees 
which  without  his  care  would  degenerate  into  sickly,  misshapen  and 
unprofitable  trees.  In  this  country  fruit  trees  are  allowed  to  follow 
their  most  natural  tendency  in  growth,  correcting  only  the  irregulari- 
ties when  they  appear.  We  would  find  it  exceedingly  unprofitable  to 
imitate  the  French  and  English  by  adopting  their  Espalier  or  Cordon 
system  of  pruning  and  training  the  apple  and  pear.  These  systems, 
to  an  almost  absurd  extent,  force  the  growth  of  the  tree  from  its 
natural  habit,  because  it  has  been  found  profitable  in  Europe  to  do  so. 

Now,  the  grape  as  we  know  it  in  its  most  natural  condition  is  a 
rampant  ^ine,  ascending  lai^e  trees  20  to  30  feet  high,  its  branches 
twisting  about  the  limbs  of  the  tree,  twining  among  the  branches 
overhead  and  finally  hanging  into  the  space  below.  It  would  be  im- 
possible therefore  to  cultivate  the  vine  extensively  by  permitting  it  to 
pursue  its  most  natural  course  of  growth. 
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1st.  The  most  apparent  object  of  ppuning  tiie  grape,  therefore,  is_to 
facilitate  its  cultivation.  Nearly  fifty  years  ago,  A.J.  Downing  wrote 
in  his  most  excellent  book  on  fruits  that  "The  ordinary  culture  is  a« 
simple  as  that  of  a  field  of  Indian  corn,"  and  devotes  but  one-half  of 
a  page  to  pruning  and  training  of  the  American  vine.  A  vigorous 
plant  will  in  one  season  make  a  growth  of  ten  to  twenty  feet,  and  in 
the  following  year  the  buds  farthest  from  the  roots  will  burst  into 
growth  and  thus  further  extend  the  branches.  A  plant  with  a  definite 
root  system  can  support  only  a  definite  amount  of  new  growth  of 
stem  or  fruiting  wood,  and  if  this  can  be  confined  near  the  roots,  the 
space  required  by  that  plant  is  less,  and  the  management  of  it  is 
simplified.  The  ground  must  be  fnequently  worked  with  horse  and 
cultivator;  the  vines  must  be  spra^^ed  with  fungicides  to  ward  off 
fungous  diseases  from  the  foliage  and  fruit;  the  fruit  must  be  easily 
reached  and  carefully  handled  when  ripe;  and  all  this  work  can  be 
accomplished  most  conveniently  and  most  successfully  where  a  sys- 
tem of  pruning  has  been  carried  on. 

2d.  Another  object  in  pruning  the  grape  is  to  maintain  only  a 
thrifty  growth  of  vine.  If  a  vine  lacks  vigor  its  growth  will  be  so 
meagre  and  so  weak  that  it  is  impossible  for  it  to  bear  any  fruit,  and 
the  sprouting  from  many  buds  will  demand  so  much  from  the  roots 
that  no  thrifty  wood  wHl  be  developed  for  even  the  next  ©eason.  By 
properly  pruning  away  all  weak  wood,  leaving  only  a  few  buds  on 
the  best  canes  from  which  alone  new  wood  may  be  produced,  (while 
the  roots  have  not  been  disturbed),  strong  healthy  shoots  would  be 
forced  out,  and  these  would  react  in  the  development  of  new  roots 
and  the  whole  plant  would  be  strengthneed  for  future  usefulness. 

By  keeping  in  mind  this  second  fundamental  principle,  and  pruning 
accordingly  each  year,  a  certain  amount  of  vigon  may  be  maintained 
in  all  the  plants  of  the  vineyard. 

3d.  Another  object  of  pruning  is  to  increase  the  size  and  improve 
the  quality  of  the  fruit.  To  illustrate  this  point  we  need  only  com- 
pare the  fruit  on  \ines  allowed  to  run  over  trees  or  high  trellise  wlicre 
pruning  has  been  disregarded,  with  fruit  from  well  pruned  vines  in 
the  vineyard.  The  former  vines  begin  with  very  many  panicles  of 
flowers;  these  set  more  fruit  than  th  vines  can  possibly  mature;  as 
a  consequence  the  green  berries  are  dropping  from  every  bunch  until 
the  time  of  maturity,  when  we  find  the  bunches  loose,  with  few  ber- 
ries which  are  small,  lacking  in  substance,  sweetness  and  flavor,  and 
would  scarcely  deserve  to  be  rated  as  third  class  fruit.  Fraiit  from 
thoroughly  pruned  vines  is  large,  in  well  filled  clusters,  the  berries 
almost  bursting  with  their  rich  store  of  juice  and  sweetness. 

These  three  objects  of  pruning  are  of  equal  importance  and  must 
be  given  due  consideration  in  the  vineyard,  and  they  constitute  the 
answer  to  the  question  "Why  do  we  prune,"  and  show  that  thus  far 
there  is  nothing  mysterious  about  it  except  the  mysteries  of  nature 
existing  in  plant  life. 

When  should  we  prune?  The  proper  time  for  pruning  the  grape 
vine  is  during  the  season  when  the  foliage  is  off.  This  may  be  as 
early  as  November.  From  this  time  forward  until  the  middle  of 
March  in  this  latitude,  the  vineyardist  may  choose  to  do  the  work,,  as 
seems  most  convenient  to  him.  In  the  extensive  vineyards  of  New 
York  State  the  pruning  is  often  begun  in  November.    At  this  time 
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the  wood  is  well  matured  and  the  buds  developed.  If  the  cane  is  cut 
off  two  inches  above  a  bud,  that  bud  is  perfectly  safe  agamst  the 
rigors  of  our  climate.  If  the  work  is  postponed  until  the  latter  part 
of  March  or  April,  it  is  attended  with  a  flow  of  sap  from  the  cuts 
known  as  the  "bleeding^  of  the  vine.  The  bleeding  season  is  deter- 
mined by  the  state  of  the  atmosphere  usually  beginning  with  the  first 
warm  weather  of  March  and  continuing  with  increasing  force  about  a 
month,  then  with  decreasing  force  untU  the  young  foliage  is  ready  to 
utilize  the  supply  of  sap  and  throws  off  the  surplus  by  transpiration. 
The  pressure  of  this  watery  sap  in  the  grape  vine  is  surprisingly 
great  It  was  determined  in  the  European  vine  as  early  as  1731  by 
Stex^en  Hale  (1)  who  attached  a  tube  of  mercury  to  the  stump  of  a 
strong  vine.  He  found  the  pressure  of  the  sap  great  enough  to  naise 
the  mercury  38  inches  in  the  tube.  Thus  is  equivalent  to  a  column  of 
water  slightly  over  43  feet.  The  loss  of  sap  is  evidentiy  very  great  in 
such  a  case,  and  yet  it  is  an  unsettled  question  whether  tiie  vine  sus- 
tains any  injury  from  bleeding.  This  doubt  alone  would  indicate  that 
the  question  is  not  a  serious  one,  although  it  is  always  safer  to  prune 
early  and  avoid  any  possible  loss  from  bleeding. 

Summer  Pruning. 

A  system  of  pruning  in  midsummer  is  sometimes  practiced  with  a 
view  to  improving  the  fruit  then  hanging  on  the  vines.  The  practices 
differ,  as  do  also  the  recommendations  of  some  of  the  best  writers  on 
the  subject 

Professor  E.  J.  Wickson  of  the  University  of  California,  writing  as 
late  as  1891  (2)  upon  the  practices  in  that  State,  Siiys  **8ummer  prun- 
ing, if  done  early  enoui;h,  and  this  would  be  whOe  the  growth  is  still 
soft  at  the  point  of  removal,  will  induce  the  growth  of  laterals  and 
will  shade  and  improve  the  fiiiit,  and  at  the  same  time  thicken  the 
growth  of  the  main  cane  and  strengthen  the  connection  with  the 
spur."    These  remarks  concern  the  European  grajie. 

Professor  L.  H.  Hailey  of  the  Cornell  University  writing  in  180.'^(3) 
on  American  Grape  Training,  says  "Vines  are  often  weakened  bv  Sum- 
mer pruning.  These  dangers  can  be  overcome  by  careful  attention, 
however,  especially  by  heading  in  very  lightly  and  by  doing  it  as  late 
in  the  season  as  possible,  when  new  lateral  growth  does  not  start 
readily." 

There  are  both  very  eminent  authorities  on  horiicultural  subjects, 
and  yet  are  directly  opposed  to  each  other  upon  the  point  in  question. 
The  truth  of  the  whole  matter  is  that  it  is  difficult  to  lay  down  defi- 
nite rules  or  directions  which  may  be  followed  successfully  in  all 
vineyards.  The  very  best  directions  can  only  lead  the  learner,  but  he 
must  go  cautiously  and  observe  closely.  When  he  has  learned  where- 
in his  experience  teaches  better  than  his  instructor,  he  must  of  course 
follow  the  former,  rise  above  the  simple  rule  operations  and  treat  his 
rines  not  as  strangers  to  him,  but  as  old  acquaintances  whose  wants 
he  can  recognize  from  the  expressions  they  wear. 

Summer  pninin«r  is  sometimes  done  when  the  fruiting  cane«  have 
jrrown  several  jcjints  beyond   the  clusters  of  fniits,  by  rlippin^r  or 

1.  Statical  EfiwiyB.  I.,  p.  114. 

J.  California  Pruita.  IWl.  p.  »2.  Wlckton. 

%  Americazr  Qrape  Training,  1898,  p.  88,  Bailey.  i 
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pinching  off  the  heads,  and  also  cntting  oat  the  new  ^eak  growth 
bearing  no  fruit,  for  the  purpose  of  directing  more  work  of  the  plant 
into  the  fruit  for  its  fullest  development  More  generally,  however, 
summer  pruning  is  not  done  until  the  new  canes  are  riper  and  longer 
so  that  they  interfere  with  cultivation  and  shade  the  fruit  too  much. 
Such  strong  varieties  like  CJoncord  and  Niagara  receive  such  atten- 
tion. This  pruning  is  frequently  done  in  a  summary  way  with  a 
sickle  or  com-cutter. 

Having  briefly  answered  *^Whj^  and  ''When^  to  prune,  we  have  now 
to  consider  *Bow''  to  prune.  Of  the  so-called  systems  there  are  very 
many,  more  indeed  than  it  would  be  profitable  to  consider.  What 
would  seem  like  the  simplest  method  is  practiced  upon  the  wine  grape 
in  Europe  and  California.  It  is  known  as  stump  pruning.  This  is  be- 
gun by  cutting  away  the  first  year  ah  wood  except  tiie  strongest  cane 
which  is  headed  back  to  the  height  of  the  intended  trunk  or  stump, 
usually  from  one  to  three  feet  from  the  ground.  Thereafter,  only  the 
growth  from  near  the  top  is  encouraged,  and  annually  this  new  wood 
is  entirely  cut  away  leaving  a  few  short  spurs.  This  soon  results  in  a 
stiff  stump  (as  in  Fig.  1),  requiring  no  stake  nor  trellis  to  support  it, 
even  when  heavily  loaded  with  fruit  There  is  no  tying  nor  training 
necessary.  The  new  wood  grows  out  in  an  umbrella  fashion,  holding 
the  fruit  above  ground,  and  as  it  extends  in  growth  it  trails  upon  the 
ground.  The  foliage  is  thus  exposed  to  the  best  light,  the  fruit  is 
shaded  and  much  work  is  saved.  Such  stumps  may  be  seen  in  Cali- 
fornia, fifty  or  sixty  years  old,  and  in  certain  vineyards  of  France  as 
much  as  one  hundred  years  old. 

A  modification  of  this  system  is  more  generally  preferred  now  for 
the  wine  grape.  It  is  fashioned  upon  the  Ooblet  form  of  the 
French,  as  will  be  seen  in  the  illustration,  Fig.  2. 

Both  of  these  systems  are  unsuitable  to  the  varieties  of  our  native 
grape  which  is  less  rampant  in  growth,  and  would  suffer)  greatly 
from  such  severe  pruning. 

The  first  system  of  pruning  generally  adopted  for  the  American 
grape  is  known  as  the  Horizontal  Arm  Spur  System.  It  was  first 
clearly  described  by  A.  S.  Fuller,  in  1864,  (4)  and  for  that  reason  it  has 
since  frequently  been  called  the  Fuller  System. 

The  ideal  form  of  the  vine  when  pruned  at  the  age  of  six  or  eight 
years  is  illustrated  in  Fig.  3,  having  two  permanent  horizontal  arras 
in  opposite  directions  trained  along  the  lower  ban  or  wire  of  a  trellis. 
From  every  joint  are  short  spurs,  each  capable  of  carrying  two  new 
fruit  bearing  canes,  which,  are  tied  upright  on  the  trellis.  Therefore 
the  fruiting  wood  is  always  in  a  perpendicular  position.  These  spurs 
after  a  few  years  become  very  weak  and  must  be  cut  entirely  away  to 
encourage  the  development  of  a  new  spur  from  the  horizontal  arm, 
and  even  these  arms  will  in  time  need  to  be  renewed  from  the  head 
or  very  base  of  the  rine.  It  is  almost  impossible  to  find  an  American 
variety  of  grape  which  when  pruned  according  to  this  system  will  sup- 
port the  full  number  of  spurs  shown  in  Fig.  3.  To  secure  perfect 
fruit  and  maintain  healthy  vines  the  pruning  must  carefully  accom- 
modate the  amount  of  fruit  bearing  wood  to  the  age  of  the  vine  and 
the  vigor  of  the  variety.  It  is  difficult  to  train  such  weak  varieties 
as  the  J>elaware  and  Hartford  Prolific  by  this  long  arm  system. 

4.  Qrape  Culturl^t,  A.  S.  FuUer,  1864. 
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The  tendency  of  the  spurs  and  arms  to  become  weak  after  a  few 
years,  when  new  wood  can  not  readily  be  formed  to  replace  it,  consti- 
tutes a  great  objection  to  the  Puller  system  and  has  brought  about 
modifications  to  correct  this  defect.  One  of  these  modifications 
worthy  of  our  attention  is  fully  described  in  Professon  Bailey's  recent 
little  book  on  the  subject,  and  is  considered  by  him  "one  of  the  most 
serviceable  of  any  of  the  styles  of  training."    He  has  called  it  the 

High  Renewal  System. 

It  is  now  generally  employed  in  the  vineyards  along  Lake  Erie,  in 
New  York,  and  as  it  will  commend  itself  to  the  vineyardists  of  Penn- 
sylvania I  will  describe  it  in  detail  more  than  the  preceding.  H^e 
vines  are  planted  the  usual  distance  apart  (eight  feet  fon  Concord) 
and  provided  with  a  trellis  of  three  strong  wires,  the  lowest  being 
about  two  feet  from  the  ground.  The  strongest  cane  of  the  vine  is 
headed  down  to  this  wire  to  encourage  two  good  canes  for  the  next 
season.  This  high  branching  is  preferred  because  it  canries  the  fruit 
where  it  may  be  kept  clean,  and  the  vines  do  not  so  much  interfere 
with  the  plow  or  cultivator  while  working  the  ground.  If  two  strong 
canes  proceed  from  near  the  base  of  the  vine,  they  are  both  carried 
to  the  first  wire  in  the  form  of  the  letter  Y,  and  usually  at  the  end  of 
the  second  season  after  planting,  there  will  be  two  strong  canes  to 
be  cut  back  to  soimd  wood,  leaving  each  with  five  to  eight  buds,  and 
tied  to  the  lower  wire  in  opposite  directions. 

In  the  third  season  shoots  will  grow  from  these  buds  and  be  tied 
upright  to  the  upper  wires  of  the  trellis.  Some  fruit  may  be  borne 
this  season,  but  it  would  be  better  to  remove  all  flower  clusters  in  the 
spring.  At  the  close  of  the  third  season  the  arms  with  all  their 
branches  are  completely  cut  away,  leaving  only  two  strong  canes 
which  proceed  from  near  the  head  of  the  stock  to  be  properly  short- 
ened and  tied  to  the  lower  wire  the  following  spring.  From  these 
canes  will  grow  the  fruit  bearing  branches  of  the  fourth  season.  At 
each  later  pruning  two  spurs  of  sound  wood  are  left  at  the  head  of 
the  vine  (see  Fig.  5),  to  yield  the  renewal  canes  for  the  following  year. 
These  spurs  are  also  renewed  from  the  old  wood  every  two  or  three 
years.  And  so,  year  after  year,  the  horizontal  arms  are  replaced  by 
new  wood.  A  strong  vine  cared  for  by  this  system  for  five  or  six 
years  would  appear  before  pruning  as  the  illustration  shows  in  Fig. 
4,  and  after  pruning,  as  in  Fig.  5. 

It  is  customary  with  strong  vines  to  carry  four  long  canes,  two  each 
way,  on  the  lower  wire,  and  this  may  profitably  be  done  with  such 
varieties  as  CJoncord  and  Niagara. 

The  Kniffen  System. 

A  system  of  pruning  that  is  quite  the  reverse  of  any  I  have  pre- 
viously described,  is  now  the  favorite  style  in  the  Hudson  Valley  vine- 
yards. In  this  the  permanent  vine  is  carried  directly  to  the  top  of  the 
treUis  and  made  fast  Annually  new  canes,  after  the  manner  of  the 
High  Renewal  system,  are  tied  to  the  horizontal  wires  of  the  trellis, 
and  the  new  shoots  are  allowed  to  droop  from  the  trellis  instead  of 
bein^  tied  in  an  upright  position.  This  method  seems  to  approach 
the  true  nature  of  the  vine  more  closely  than  any  other,  and  its  con- 
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PRUNING  GRAPE  VINES. 

Fig.  6. — Kniffen  System — four  arm — dotted  lines  indicate  the  new  growth  from  the  pruned  vine. 
Fig.  7. — Kniffen  System — two  arms — Pruned  and  tied. 
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ception,  like  many  other  nsefal  thoughts,  originated  with  an  accident 
It  is  known  as  the  Kniffen  System,  and  the  originator,  William  Knif- 
fen,  was  only  a  stone  mason  fifty  years  ago,  devoting  his  leisure  to  the 
cultivation  of  a  few  acres  of  ground  in  which  he  had  a  small  vineyard. 
One  day  the  limb  of  a  tree  fell  upon  a  vine  and  crushed  it.  When  thb 
fruit  was  ripe  he  observed  the  line  condition  of  it  in  certain  positions 
on  the  vine,  and  from  this  suggestion  he  worked  out  this  drooping 
system  of  pruning  which,  because  of  its  good  results,  was  soon  adopt- 
ed in  other  vineyards  along  the  Hudson  river,  and  is  now  extending 
beyond  that  region. 

This  system  has  many  advantages  which  will  recommend  it  to  every 
extensive  grower,  the  principal  one  being  that  no  summer  tying  is 
necessary.  It  is  particularly  adapted  to  the  strong  growing  vines, 
but  has  been  modified  also  to  suit  the  dwarfer  varieties. 

The  original  type  is  illustrated  in  Fig.  6,  which  shows  the  vine  with 
four  horizontal  arms  attached  to  the  wires,  the  two  upper,  longer  than 
the  two  lower  arms  because  the  higher  arms  will  carry  the  bulk  of 
the  fruit;  in  fact,  some  pruners  have  discarded  the  lower  arms  en- 
tirely and  thus  direct  all  energy  above.  The  length  of  the  arms  are 
usually  shorter  than  is  recommended  for  the  Fuller  System,  but  varies 
with  the  vigor  of  the  plant  and  variety.  When  the  vine  is  pruned  all 
the  wood  is  cut  away  to  four  spurs  on  the  permanent  wood,  except  one 
strong  new  cane  from  each  spur.  These  are  cut  back  to  six  or  eight 
buds,  and  in  the  following  spring  tied  to  the  wires.  Only  two  wires 
are  used  and  these  are  placed  about  three  and  a  half  feet  and  five  and 
a  half  feet  from  the  groimd. 

Two  Arm  System  (Fig.  7). 

The  two  arm  Kniffen  System  simply  disposes  of  the  lower  arms  as 
previously  suggested,  because  these  have  been  found  to  bear  but  lit- 
tle fruit,  and  the  arms  at  the  top  wire  may  be  bent  down  to  the  lower 
wire  and  tied,  giving  a  drooping  position  to  the  arms,  as  illustrated  in 
Fig.  7. 

In  Western  Pennsylvania,  many  vineyards  are  planted  on  hillsides 
where  instead  of  a  trellis,  single  heavy  stakes  or  posts  are  driven  in 
by  the  plants,  and  the  vines  are  pruned  and  trained  to  the  post.  The 
pruning  consists  in  cutting  back  to  the  original  stump  about  two 
feet  high,  leaving  five  or  six  short  spurs  of  the  best  canes,  or  one  or 
two  strong  canes  six  to  eight  joints  long.  These  are  tied  to  the  posts 
in  an  upright  position,  or  bent  in  into  a  complete  circle  and  secured 
by  tying.  And  again  three  stakes  may  be  seen  at  one  plant  with 
these  long  canes  distributed  over  them. 

It  would  be  tiresome  to  enumerate  all  the  modifications  of  these 
systems  of  grape  pruning,  and  perhaps  enough  methods  have  been 
cited  to  indicate  the  principles  which  are  to  determine  the  style  of 
pruning  best  suited  to  a  vine,  a  variety  or  a  locality.  A  consideration 
of  many  systems  will  have  a  tendency  to  influence  a  vineyardist  to 
originate  a  system  of  his  own,  and  very  often  this  is  illustrated  in 
practice.  Whatever  system  is  followed,  the  vine  should  be  regarded 
with  respect  to  the  natural  vigor  of  the  varieties,  and  more  particular- 
ly with  respect  to  the  individual  plants,  seeking  to  cover  the  trellis 
evenly,  to  encourage  healtlifnl  growth,  and  a?  the  older  wood  becomi^s 
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exhausted,  to  renew  It  from  below  even  though  it  must  be  fnom  the 
ground.  The  vine  is  not  a  short  lived  plant,  but  by  much  and  close 
pruning  the  old  stumps  become  covered  with  scars  which  are  often  a 
source  of  weakness  to  the  plant.  In  such  instances  it  is  better  to  cut 
away  severely  and  replace  by  new  growth  from  below. 


SILOS  Airo  SILO  BUILDma 


By  Prof.  H.  J.  WATBRS,  State'XoUege,  Pa, 


The  word  silo,  according  to  the  best  authorities,  \%  derived  from 
the  Greek,  and  wafl  introduced  into  Prance  from  Spain.  Air  ti^^t 
pits  or  receptacles  essentially  on  the  plan  of  our  silos  have  been 
used  from  the  earliest  times  for  the  preservation  of  cereals  against 
insects  and  perhaps  in  some  cases  against  fermentation.  The  pres- 
ervation of  green  fodder  in  closed  chambers  was  practiced  in  Enrope 
prior  to  the  beginning  of  the  present  century,  although  the  history  of 
the  earlier  processes  and  the  conditions  which  led  to  their  develop- 
ment, is  fragmentary  and  in  the  main,  unwritten. 

The  introduction  of  this  process  of  preserving  green  food  into  the 
United  States  dates  back  to  1874,  when  in  a  bam  in  West  Chester 
county.  New  York,  a  pit  was  made  for  the  storage  of  brewers'  grains, 
In  which  it  was  reported  that  several  thousand  bushels  were  kept  in 
good  condition  for  several  months  by  simply  excluding  the  air.  Mr. 
Grolfort,  a  gentleman  farmer  of  Fnince,  published  a  work  on  ensilage 
in  1877,  which  was  translated  into  Englisih  and  published  in  New  York 
in  1878.  This  translation  had  a  wide  circulation  and  gave  to  the 
building  of  silos  its  first  gi'eat  imi>etus  in  this  country.  Since  that 
time  there  has  been  a  steady  and  uniform  growth  of  the  system  in  this 
country,  confined  chiefly,  however,  to  the  districts  where  dairj'ing  is  the 
leading  interest  Less  interest  has  been  manifested  in  the  silo  by  the 
farmers  of  Pennsylvania  than  by  those  of  several  other  States  simi- 
larly situated,  and  yet  the  large  number  of  inquiries  received  at  the 
College  and  Experiment  Station  fi'om  every  section  of  the  State,  the 
interest  manifested  in  the  subject  at  fanuera'  institutes,  indicate  that 
we  are  upon  the  threshold  of  a  silo  building  evA.  It  is  the  purpose 
of  this  article  to  bring  together  in  as  small  a  space  as  possible  the 
results  of  the  ex|)erience  and  experiments  In  the  constniction  of  silos. 

When  we  speak  of  a  silo  we  mean  the  pit,  chamber,  building  or  recep- 
tacle in  which  the  green  materisil  is  pi-eserved.  This  preservation  of 
green  and  easily  destructible  material  is  due  to  the  practical  exclusion 
of  the  air  from  the  mass  by  the  tight  walls  of  the  silo  and  the  ma- 
terial forming  a  compjict  mass  by  its  own  weight.  No  salt  or  other 
preservative  is  used.  By  silage  or  ensilage  is  meant  the  material  that 
is  stored  in  a  silo,  and  may  be  of  green  com,  green  clover,  grass,  rye, 
or  other  valuable  forage  crop. 

It  is  interesting  to  note  in  passing,  that  the  extravagant  claims  at 
first  made  by  the  silo  enthusiasts,  which  at  once  met  with  the  sternest 
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opposition  from  scientists  and  the  ii^o«t  intelligent  farmers,  hare  been 
so  modified  and  the  processes  so  improved  and  perfected  that  there 
remains  no  question  as  to  the  usefolness  of  the  silo  as  an  adjunct  to  the 
euipment  of  every  stock  farm.  It  is  impossible  in  this  paper,  however, 

I  to  enter  into  a  discussion  of  the  relative  merits  of  dry  curing  and  fl&lo* 

r  ing,  but  sufficient  to  say  that  when  succulent  food  is  required  for.  win- 

f  ter  feeding,  the  testimony  of  experiment  and  extensive  practice  i>oints 

strongly  to  the  conclusion  that  silage  is  the  cheapest  form  in  which 

I  this  can  be  furnished.    Also  that  it  fumi^es  a  very  satutfaictory  so- 

I  lution  of  the  perplexing  summer  soiling  system. 

I  Convenience  in  feeding  the  silage  should  be  the  contrcdling  princi- 

ple in  selecting  a  location,  for  it  should  be  borne  in  mind  that  the 
green  material  can  be  elevated  and  transported  a  considerable  dis- 

!  tance  by  means  of  a  carrier  attached  to  the  cutter,  at  a  very  small 

cost,  when  filling  the  silo,  whereas  it  is  quite  expensive  and  inconveni- 
ent to  raise  and  transport  the  silage  any  considerable  distance  as  it 
is  being  fed,  owing  to  the  fact  that  this  labor,  must  be  done  in  the 
main  by  hand. 

It  should,  if  possible,  therefore,  have  a  short  and  direct  commu- 
nication with  the  main  feeding  alley  in  the  bam,  but  need  not  nec- 
essarily be  under  the  same  roof,  although  this  arrangement  is  on  the 
whole  preferable.  The  silo  may  be  entirely  under  ground,  or  all  above 
gmuni^  or  partly  under  ground,  as  cheapness  of  construction  and  con- 
venience may  direct,  but  in  no  case  should  it  be  necessary  to  raise  the 
silage  out  of  the  pit.  The  bottom  of  the  pit  should  never  be  more  than 
three  or  four  feet  below  the  level  of  the  feeding  floor. 

A  silo  may  be  constructed  of  stone,  brick,  metal  or  wood,  and  of 
whatever  material  it  is  constructed,  it  should  be: 

First  As  nearly  air  tight  as  possible  to  prevent  the  admission  of 
free  oxygen  in  the  absence  of  which  the  bacilli  or  germs  producing  the 
'     more  imiwrtant  de«tnictive  changt^  in  silage,  do  not  thrive. 

Second.  The  inside  surface  should  be  as  smooth  as  possible,  to  allow 
the  silage  to  settle  easily  and  unifonuly,  without  leunng  air  pockets 
under  the  projections,  as  in  the  case  of  rough  walls. 

Third.  Thiit  it  should  be  of  such  form  or  shape  as  to  expose  the 
smallest  possible  wiiU  surface  in  proportion  to  its  capacity.  It  is  very 
rare  that  silage  rots  excepting  in  the  comers  and  along  the  walls. 

A  square  pit  is  preferable  to  a  rectiingular  one.  For  example,  a 
pit  16  feet  by  48  feet  and  22  feet  deep  has  2810  square  feet  of  waU 
surface  exposed  to  the  silage,  while  one  32  feet  by  32  feet  and  22  feet 
deep  exposes  the  same  area  of  wall  and  holds  fully  one-third  more 
silage.  A  cylindrical  form  is  better  than  either  of  the  above,  as  the 
wall  surface  is  still  further  reduced  per  ton  of  capacity,  and  all  comers 
are  dispensed  with.  For  example,  a  cylindrical  silo  37^  feet  in  di- 
ameter and  22  feet  deep  has  the  same  wall  surface  as  either  or  those 
above  described  and  holds  more  than  two-thirds  more  silage  than  the 
rectangular  one. 

Fourth.  Its  greatest  dimension  should  be  its  depth.  Silage  very 
rarely  keeps  well  without  heaN^y,  and  therefore  costly  artificial  weight- 
ing when  when  under  twenty  feet  in  depth.  It  is  a  well  known  princi- 
ple that  the  greater  the  weight,  the  more  perfectly  the  air  is  extliKhMl, 
and  the  more  perfectly  the  silage  will  keep.  Not  only  does  the  Miv^e 
keep  better,  but  the  storage  capacity  increases  much  more  rapidly 
than  the  depth  until  the  wdght  has  become  great  enough  to  compress 
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tlie  mlage  to  its  maximum  limit,  beyond  which  the  capacity  increases 
directly  as  the  depth.  For  example,  Professor  King,  of  the  Wisconsin 
Experiment  Station,  found  that  a  silo  14  feet  deep  contained  approxi- 
mately 382  pounds  of  silage  per  square  foot  of  bottom,  while  one 
twenty-five  feet  deep  contained  1192  pounds  for  each  square  foot  of 
bottom,  an  amount  more  than  three  times  as  great  This  means  that 
in  round  silos,  where  no  stronger  studding  are  required  for  the  in- 
creased depth,  with  the  same  expense  for  roof,  the  same  expense  for 
foundation  and  bottom,  three  times  the  amount  of  silage  could  be 
stored  by  simply  doubling  the  heighth  of  the  sides. 

Fifth.  The  walls  should  be  thick  enough  to  protect  the  contents 
against  freezing. 

Sixth.  The  floor  or  bottom  of  the  silo  should  be  made  of  concrete, 
cemented  as  a  protection  against  rats.  This  protection  against  rats 
may  in  many  cases  be  omitted  the  first  year,  as  it  is  not  likely  that 
they  will  find  their  way  through  the  foundation  walls  in  that  time. 
At  the  Pennsjivania  Experiment  Station,  a  dirt  floor  answered  every 
purpose  of  a  silo  for:  a  few  years,  but  the  results  were  disastrous 
when  they  did  find  their  way  in,  as  they  burrowed  up  through  the 
silage  and  along  the  sides,  admitting  air  and  causing  an  enormous  loes 
by  rotting. 

A  cubic  foot  of  silage  weighs  from  30  to  35  pounds.  It  is  usually 
estimated  that  a  cow  will  eat  a  cubic  foot  of  silage  per  day.  Given 
therefore,  the  number  of  cows  and  the  number  of  days  they  are  to  be 
fed,  it  is  an  easy  matter  to  determine  approximately  the  size  of  silo 
required.  In  deciding  upon  the  size,  however,  it  is  important  to  con- 
sider the  feediDg  area.  It  is  necessary  to  feed  from  the  top,  and  at 
least  two  inches  per  day  must  be  taken  off  in  winter  and  three  inches 
in  summer,  to  avoid  spoiling  or  great  loss  in  palatableness.  To  avoid 
exposing  too  great  a  horizontal  area,  a  partition  of  two-inch  plank  may 
be  used,  and  one  chamber,  fed  out  at  a  time.  This  partition  gives 
ample  strength  when  both  sides  are  filled  at  the  same  time. 

Square  or  rectangular  silo:  It  appears  from  what  has  already  been 
said,  that  the  cylindrical  silo  is  preferable  to  either  a  square  or  rectan- 
gular one,  and  it  is  furthermore  true  that  in  cost  of  construction,  the 
round  silo  is  the  cheapest  yet  devised.  In  ca«e,  however,  it  is  de- 
sirable to  convert  one  of  the  bays  of  the  barn  into  a  silo,  the  square  or 
rectangular  form  may  be  the  more  economical.  The  foundation 
should  rest  on  solid  earth,  below  freezing,  extend  fully  eight  inches 
above  the  surface  of  the  ground,  and  be  at  least  eighteen  in-ches  thick. 
The  silo  should  be  at  least  2  inches  by  10  inches,  thoroughly  spiked 
together,  securely  anchored  to  the  foundation  and  laid  in  mortar. 
The  studding  or  joists  should  be  2  inches  by  12  inches,  plaiced  about 
sixteen  in<^hes  apart.  By  having  the  sills  two  inches  narrower  than 
the  joists,  an  air  space  is  left  at  the  bottom  for  ventilation  between  the 
walls,  which  is  very  important  to  prevent  prematune  decay  of  the 
sills  and  waUs. 

The  plates  should  be  of  double  thickness  of  2  x  12,  securely  spiked 
together  and  well  nailed  to  the  joists.  As  a  further  precaution  against 
spreading  in  very  deep  silos  of  this  form,  the  rafters  which  support 
the  roof  will  also  serve  as  braces  by  putting  in  under  braces  of  1  x 
8  inches,  faMened  at  the  base  of  the  rafter  and  reaching  to  the  oppo- 
site rafter  about  one-third  of  the  distance  from  the  top.  The  lining 
ghould  be  of  two  layers  of  good  boards  of  uniform  thickness,  afi 
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joints  broken,  and  with,  a  layer  of  tar  pa^er  between.  Professor 
King  recommends  painting  both  layers  of  boards  on  one  side  only, 
with  hot  coal  tar  boiled  until  it  is  not  sticky  when  cold,  the  tarred 
sides  being  placed  face  to  face  with  the  tar  pai)er  between  them.  The 
silo  need  not  be  sided  if  built  in  the  bam  where  there  is  no  danger 
from  freezing,  otherwise  it  should  be  boxed  with  any  good  material 
suitable  to  the  purpose. 

Round  silos:  We  have  already  learned  that  the  round  or  cylindrical 
silo  exposes  less  wall  surface  and  does  away  wdth  objectionable 
comers.  There  are  advantages  of  construction  which  will  be  appa- 
rent when  we  understand  that  for  the  2  x  12  sills,  studding  and  plates 
necessary  in  a  square  or  rectangular  silo,  may  be  substituted  2x4 
stuff,  and  the  anchor  bolts  may  be  dispensed  with  entirely.  In  this 
case  the  sUls  and  studding  do  no  work  excepting  to  support  the  roof, 
since  the  lining  acts  as  a  hoop  to  prevent  bulging  or  spreading  of 
the  walls,  as  shown  in  plate  on  opposite  page. 

The  sill  is  a  single  thickness  of  2  x  4  cut  in  3  or  4  foot  sections  on 
the  radius  of  the  silo  circle,  bedded  in  mortar  and  the  sections  toe 
nailed  together.  The  plates  are  made  in  the  same  manner  and  nailed 
to  the  top  of  the  studding.  The  studdings  are  of  2  x  4,  placed  one  foot 
apart  and  toe  nailed  to  the  sill.  Extra  length  may  be  avoided  in  this 
from  by  lapping  the  studding,  while  in  square  or  rectangular  silos  this 
can  not  be  done.  The  lining  is  made  of  two  thicknesses  of  half  inch 
stuff — good  fence  boards  of  uniform  thickness  split  in  two — tarred  as 
recommended  for  the  square  silo  with  a  layer  of  tar  paper  between. 
Take  special  care  to  break  joints  both  ways. 

A  line  of  doors  or  openings  from  top  to  bottom,  one  above  the  other, 
two  or  three  feet  wide  and  four  or  five  feet  high,  at  intervals  of  about 
three  or  four  feet  shoidd  be  provided.  Tiiese  may  be  closed  with 
pieces  of  boards  or  swing  doors.  The  Studding  each  side  of  these  open- 
ings should  be  double. 

Comparative  Cost  of  the  two  Types  of  Silos.* 


RectanGulnr  Silo.  200  Trtrs. 

UxU  Inside,  m  feet  deep. 

ronndatlon.  W.44  perch,  at II. 20 $16  W 


StaddJnR.  2x12.  28  ft.,  8  ^Sfi  ft.,  at  120, 
81118,  etc.,  2x10.  2fi  ft,  206  ft.,  at  |I9.  .  . 
Sills,  etc.,  2x10,  16ft..  426ft  .  at  114.  . 
Rafters,  etc. ,  2x4.  20  ft.  400  ft  ,  nt  $16, 
Ro«>t  hoards.  feooiriR,  450  ft.,  at  $15,  .  . 
Shlnirle^.  6  M.  st  13, 


[74  72 
4  9i 
6  96 
6  40 
6  7h 
15  (K» 

Drop'sldinir.  8-lnrh' 2.7T9  ft  .  at  $16 44  4»t 

-■    -  -       ■         -  - '■'  63  84 

8  5' 
4  50 


Uninir.  sur    fenrlnir.  4.256  ft.,  at $15, 
Tarred  paper  426  lbs. ,  at  2c, 

Coal  tar.  1  barrel 

Palntlnir.  f^  cents  per  sq.,     15  00 

Nallnand  hinges 10  OO 

Cementing  hottiim 5  no 

ISflnchb-att.  18  Inches  long 2  TO 

Carpenter  labor  at  $i  per  M.  and  board,    .  .  41  16 

Total $425  08 


Hound  Silo,  200  Tnn$. 

20  feet  Inside  diameter.  30  feet  deep. 

Foundation.  7.5  perch,  at  $1.20.     ......  $900 

Studs   2x4.  14  and  16  ft..  1,491  ft.,  at $14,  .   .  30  93 

Rafters.  2x4.  12  ft..  208  ft..  at  $'4 2  91 

R«»of  boards,  fencing,  500  ft.,  at  $15.     ...  7  60 

"hln^Ie*-.  6  M  .  at$3 18  00 

Siding,  rsbbeted.  2.fW0ft..  at$?3 61  18 

Lining,  fencing,  ripped.  2.800  ft  ,  at  $18.     .  60  40 

THrrert  paper,  740  lbs.,  at  2c.,     14  80 

roMltar.  1  barrel, 4  60 

Hardware 6  00 

Painting.  60c  per  sq 13  30 

remeniinir  bottom 5  00 

Carpenter  labor  at  $3  per  M.  and  board,  .  .  83  17 


Total,     $246 1 


Round  silos  built  upon  the  above  plan  have  proven  very  satisfactory 
after  several  years'  trial  at  Wisconsin  Experiment  Station  and  on  a 
number  of  farms  in  the  Northwest.  During  the  past  year,  several  of 
these  have  been  erected  in  Pennsylvania. 

Another  round  silo  made  of  staves  held  together  by  iron  bands  or 


•For  the  foregoing  estimates  we  are  Indebted  to  Prof.  F.  H.  King,  of  the  Wisconsin  Agrlonltural 
Sxperiment  Stat  ion— annual  report  for  1891— to  whom  we  are  also  Indebted  for  the  cuts  of  the  Round 
Wooden  BUos  and  many  of  the  data  for  this  article. 
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hoops  on  the  style  of  a  large  water  tank  is  at  present  attracting  consid- 
erable attention.  It  has  not  been  tried  on  an  extensive  scale  as  yet, 
but  there  appears  to  be  no  good  I'eason  why  it  should  not  answer  the 
purposes  admirably.  Thomas  R.  Sharp,  of  Shiii-p,  North  Carolina, 
manufactures  such  a  silo, — the  staves  being  of  yellow  pine — and  ships 
the  whole  structuiv  complete,  excepting  the  foundation  and  roof, 
knocked  down,  for  about  fl.OO  per  ton  c-apjicity.  The  freight  and  cost 
of  erecting  added  to  the  price  of  material  brings  the  cost  of  the  silo  to 
about  |2  per  ton  capacity,  or  practically  the  Siime  as  the  nmnd  silo 
first  described.  Any  good  planing  mill,  however,  will  furnish  selected, 
iudics  wide,  surfaced  on  cme  sidts  jointed  and  beveled  to  the  cir- 
cumference of  the  circle  desired,  for  from  flG.OO  to  |18.00  per  thou- 
sand. It  is  not  necessary  to  purchase  staves  the  full  length  of  the 
silo  as  one  tank  may  be  set  on  top  of  another  until  the  required 
depth  is  secured.  Ruch  a  silo  has  been  erected  complete  for  |1.00  per 
ton  capjicity  without  a  roof.  0|K*nings  can  be  made  in  the  manner 
already  described  for  other  round  silog. 

Tlie  accompanying  engravings  of  complete  silos  show  the  method 
of  roofing  and  joining  to  the  bam  when  built  outside,  and  need  no 
further  explanation. 

A  metalic  silo  manufactured  by  the  Smith  Pneumatic  Transfer 
Company,  Chicago,  is  built  of  homogenous  steel  plate,  lapped  and  dou- 
ble riveted  so  as  to  make  it  perfectly  air  tight.  It  also  has  an  arrange- 
ment for  sealing  after  the  silage  has  been  put  in.  Theoretically,  it 
is  better  adapted  to  the  requirements  of  storing  and  preserving  silage 
than  any  other  style  yet  densed.  It  costs  about  f4.00  per  ton  capac- 
ity, complete,  and  experience  may  demonstrate  that  it  is  in  the  end 
the  cheapest  silo  to  build,  but  in  the  absence  of  this  experience  It  is 
safe  to  say  that  well  built  wooden  silos  are,  on  the  whole,  the  cheap- 
est when  properly  constnicted  and  cared  for. 

Professor  King,  after  inspecting- a  large  number  of  silos  treated  In 
rarious  ways,  and  after  making  some  direct  experiments  ni>on  this 
point  concludes: 

"As  far  as  can  be  deduced  from  a  study  of  the  ones  visited,  there 
appears  to  be  very  little,  if  any  advantage  from  the  use  of  any  paint 
yet  tried.  Some  of  the  very  oldest  wooden  silos  I  find  are  unpainted, 
and  at  the  same  time  are  perfectly  sound,  while  some  that  have  receiv- 
ed apparently  the  best  coating  of  paint  have  rotted  more  than  any 
other,  and  inside  of  three  years." 

To  aid  those  who  contemplate  building  round  silos  in  determining 
the  diameter  necessary  to  give  the  required  amount  of  silage  when  the 
heighth  is  given,  the  following  table  has  been  prepared,  lowing  ap- 
proximately the  capacity  in  tons  of  cylindrical  sUoo  of  different  deptlis 
and  different  diameters,  on  the  assumption  that  a  cubic  foot  of  ailage 
weighs  30  pounds,  excepting  in  depth  over  thirty  feet,  in  which  it  is 
assumed  to  weigh  35  pounda 


Pig.  2— .Showing  method  of  laying  and  leveling  foundation  of  a  round  silo,  and  a  round 
silo  with  a  single  partition.  A,  center  post  with  a  top  level  with  top  of  proposed  wall. 
B  6,  straight-edge  boards  nailed  to  stakes  driven  in  ground.  C,  straight-edge  fixed  to 
turn  on  a  pin  at  A.  B  B,  are  all  nailed  level  with  top  of  post  A.  D,  partition  in  round  si- 
lo. It  may  be  placed  so  as  to  come  in  the  middle  of  the  single  line  of  doors,  letting  the 
same  doors  answer  for  both  sides. 


Pig.  8.— Showing  low-down  rack  for  handling  silage  corn,  The  two  stringers  are  4x8'8, 
18  or  20  feet  long,  swung  from  the  front  axle-tree  by  a  lengthened  king-bolt  provided  with 
nut  and  washer  ;  and  from  the  hind  axle-tree  by  three-quarter  inch  rods  provided  with 
nut  and  washer  below  and  with  hook  above  which  hang  tromthe  bolster.  The  stringers 
are  about  20  inches  apart,  outside  measure,  in  front,  and  a  short  reach  keeps  the  hounds 
from  tipping  up. 
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Deptb  of  8Uo  In  Feet. 

18. 

20. 

26. 

80. 

80. 

s, 

lima. 

14 

21 

806 

4l.i 

64 

(»7 

86 

Ton$. 
16 
2:i 
84 
46 

M 

19 

2»  4 
42 
67 
76 
96 
118 

7>m«. 

K 

41 

69 

80 

1U5.6 
183.0 
186 

88 

I:;;;;;;;:;;:;;;:;;;::;:: 

60 
71 

18, 

I2A.7 

18 

ItiO 

2; :;:::::::::::::::::::::: 
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A  discussion  of  the  feeding  value  of  silage,  the  crops  to  grow,  meth- 
onds  of  filling,  weighting,  covering,  feeding,  etc.,  ui'e  reserved  for  a 
future  paper. 


THE  FRUIT  mTERESTS  OF  PENNSYLVANIA. 


BT  CYBU3  T.  FOX,  PomologUt  of  the  Board,  Beading,  Pa. 


For  some  years,  the  writer,  in  his  annual  report  to  the  State  Horti- 
cultural Association,  has  endeavored  to  enlist  greater  interest  in  the 
matter  of  fruit  growing  in  Pennsylvania  as  a  profitable  business 
venture.  It  is  gratifying  to  report  that  more  attention  is  being  de- 
voted to  the  subject  by  the  farmers  of  the  State,  who  see  in  fruit  cul- 
ture an  opportunity  to  retrieve  themselves  for  the  poor  returns  ob- 
tained from  raising  cereal  crops.  While,  according  to  statements  re- 
ceived from  the  different  counties,  Pennsylvania  has  made  considera- 
ble progress  in  the  past  few  years,  much  remains  to  be  done  to  place 
the  industrv  upon  a  substantial  and  enduring  basis. 

The  passage  of  the  '*peach  yellows"  law,  approved  by  the  Governor, 
May  26,  1891,  was  th**  first  legislation  in  many  years  in  Pennsylvania 
bearing  upon  fruit  culture,  and  it  takes  position  in  importance  to  the 
agriculturist  with  the  statutes  provided  for  the  protection  of  insec- 
tivorous birds.  This  law,  entitled,  "An  Act  to  prevent  the  spread  of 
the  disease  in  peach  trees  known  as  the  'yellows,' "  has  achieved  en- 
couraging results  in  the  peach  belts  of  the  State.  It  has  establirfier 
a  certain  degree  of  confidence,  so  that  many  orchards  have  been 
planted,  growers  being  assured  that  if  the  yellows  should  appear  in 
neighboring  districts,  the  disease  could  be  stamped  out  before  all  their 
trees  would  be  involved.  With  but  one  or  two  exceptions,  it  has  not 
been  found  necessary  to  put  the  machinery  of  the  law  in  operation,  as 
the  owners  of  trees  known  to  be  affected  by  the  yellows  have  shown 
their  good  sense,  and  regard  for  their  neighbors,  by  voluntarily  des- 
troying the  diseased  trees. 

The  stimulus  given  peach  culture  brought  thousands  of  dollars  into 
this  State  in  1894.  While  the  peach  crop  was  a  failure  in  Delaware, 
Maryland,  New  Jersey  and  other  States,  which  have  heretofore  been 
almost  solely  depended  upon,  there  were  sections  of  Pennsylvania, 
particularly  in  the  eastern  and  central  counties,  where  thousands  of 
huAetm  of  the  luscious  fruit  were  produced.    This  was  e8i)ecially  the 
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case  in  Berks,  Lehigh,  York,  Cumberland,  Franklin,  Perry,  Juniata 
and  some  other  counties.  In  Berks  county  a  number  of  growers  had 
from  2,000  to  10,000  baskets  of  peaches  each,  and  there  were  scores 
of  farmers  who  marketed  from  200  to  500  baskets  each.  Some  trees 
yielded  from  10  to  12  baskets.  The  peach  crop  in  Lehigh  county  was 
very  large,  and  a  leading  newspaper  of  the  county  estimated  that  the 
growers  realized  not  less  than  |60,000,  mostly  from  young  trees.  Hun- 
dreds of  peach  orchards  have  been  planted  in  that  county,  the  largest 
covering  120  acres,  and  containing  21,000  trees. 

The  attention  that  has  been  directed  to  the  importance  of  spraying 
fruit  trees  by  the  published  reports  of  the  State  Horticultural  Asso- 
ciation, the  bulletins  of  the  Agricultural  Experiment  Station  issued 
from  the  Pennsylvania  State  College,  and  by  lectures  at  the  numerous 
farmer's  institutes  held  throughout  the  State,  has  been  conducive  of 
most  excellent  results.  The  quality  of  apples,  pears  and  other  fruits 
has  been  greatly  improved,  and  it  has  been  demonstrated  that  when 
the  trees  are  given  proper  care  and  attention,  profitable  crops  of  fruit 
can  be  raised  in  this  state,  even  in  seasons  regarded  as  unfavorable. 
The  published  formulas  of  fungicides  and  insecticides  have  been  of 
inestimable  value  to  the  agriculturists  and  horticulturists  of  Penn- 
sylvania. Unfortunately,  not  all  have  taken  advantage  of  the  im- 
portant information  imparted.  Orchards  have  been  so  long  neg- 
lected, and  left  to  care  for  themselves,  that  it  is  a  difficult  matter 
to  interest  farmers  sufficiently  to  make  a  fight  against  the  insects 
which  are  constantly  engaged  in  their  destructive  work.  Many  far- 
mers, too,  are  so  much,  engrossed  with  other  duties  that  they  will  not 
take  the  time  to  obtain  the  materials  and  make  the  preparations  used 
in  spraying.  The  expense  of  providing  a  suitable  outfit  also  deters 
some  from  making  the  effort  to  raise  salable  fruit. '  Per  consequence, 
much  of  the  fruit  offered  for  sale  in  the  markets  of  our  cities  and 
towns  is  wormy  and  defective,  and  this  kind  of  fruit  is  even  seen  com- 
peting for  premiums  at  the  county  fairs.  It  will,  therefore,  be  appar- 
ent that  there  is  an  opening  in  every  agricultural  district  for  some 
enterprising  person  to  engage  in  the  business  of  spraying  trees  in 
ordiards  and  gardens  at  a  certain  price  per  tree;  and  this  business 
could  be  extended  to  the  spraying  of  shade  trees,  vines  and  shrubbery. 

Possibly  the  time  will  come  when  another  law  will  be  enacted  to 
assist  fruit  growers  in  the  eternal  warfare  which  they  are  compelled 
to  wage  against  injurious  insects  and  communicable  diseases.  Sure- 
ly, there  should  be  some  law  to  compel  the  destruction  of  those  famil- 
iar pests,  the  "tent  caterpillar,"  who  hang  out  their  banners  so  con- 
spicuously that  there  is  no  excuse  for  permitting  them  to  exist  and 
multiply.  A  concerted  effort  on  the  part  of  growers  in  any  fruit 
should  enable  them  to  rid  themselves  effectually  of  the  ravages  of 
those  diseases  which  appear  x)eriodically  and  cause  heavy  losses  to 
them  in  dollars  and  cents.  The  growing  export  demand  for  American 
fruit,  especially  apples,  should  prompt  the  farmers  of  Pennsylvania  to 
unusual  exertions  to  produce  a  creditable  article,  and  having  pro- 
duced it,  to  put  it  on  the  market  in  the  most  attractive  form.  The 
fall  of  1894  will  be  remarkable  foi*  the  large  shipments  of  apples  to 
England,  and  as  this  foreign  demand  is  likely  to  increase  with  each 
year,  the  raising  of  fruit  for  market  should  receive  the  most  intelli- 
gent attention.  The  selection  of  varieties,  and  method  of  packing 
them,  largely  determine  the  profits.    Shipping  merchants,  with  a  re- 
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gard  for  the  size  of  their  commissions,  have  reached  tlie  i)oint  where 
they  refuse  to  handle  apples  unless  properly  selected  and  packed. 
Hence,  the  importance  of  growers  observing  the  rules  which  axe  not 
only  formidated  to  protect  their  own  interests,  but  the  good  name  of 
the  commission  houses  as  well. 

New  varieties  of  fruit  are  being  introduced  every  year,  but  the  old 
standard  kinds  continue  to  be  favorite®.  In  almost  every  fruit-grow- 
ing section  there  are  native  apples  which  succeed  better  in  that  par- 
ticular locality  than  varieties  brought  from  other  States,  or  from  dis- 
tant places.  Some  of  these  varieties  of  local  cultivation  are  worthy 
of  general  dissemination.  The  student  of  pomology  will  find  in  the 
fruit  department  of  any  agricultural  exhibition  new  types  of  apples 
aaid  other  fruit  peculiar  to  th.e  locality  in  which  the  exhibition  is  held. 
Some  of  the  varieties  are  of  undoubted  excellence.  He  will  also,  of 
course,  find  here  and  there  a  standard  sort  known  by  some  local  syn- 
onym, and  it  is  no  unusual  thing  to  observe  varieties  mis-named,  some 
of  the  errors  being  so  palpable  as  to  surprise  the  observer  that  such 
ignorance  in  regard  to  the  most  common  varieties  should  exist 

In  the  bringing  out  of  new  varieties,  and  the  promulgation  of  infor- 
mation in  regard  to  successful  fruit  culture,  the  investigation  of  the 
diseases  of  fruit  and  fruit  trees,  and  the  discovery  of  methods  for  the 
prevention  of  the  ravages  of  insects,  the  State  Horticultural  Associa- 
tion of  Pennsylvania,  originally  known  as  the  Pennsylvania  Fruit 
Growers^  Society,  has  performed  a  conspicuous  part.  This  society  has 
been  engaged  in  this  good  work  for  a  number  of  years,  but,  unfortu- 
nately, has  not  been  sustained  as  well  as  it,  and  its  objects,  deserved. 
It  should  have  a  large  membership  in  eveiy  county,  and  should,  more- 
ever,  be  the  recipient  of  the  State  bounty.  Its  membership  is  well 
scattered  over  the  State,  but  only  in  a  few  counties  are  its  members 
numerous.  It  is  dependent  entirely  for  support  upon  the  voluntary 
contributions  of  its  members,  amounting  to  one  dollar  annually  from 
each,  in  the  shai)e  of  dues.  While  other  Comonwealths  have  recog- 
nized the  importance  of  granting  liberal  annual  appropriations  to  the 
horticultural  societies  within  their  borders,  our  great  Keystone  State 
has  done  comparatively  little  in  that  direction.  It  was  believed  that 
the  State  Board  of  Agriculture  woidd  see  its  way  clear  to  embrace 
among  its  recommendations  to  the  Legislature  about  to  meet,  an  item 
for  the  furtherance  of  the  objects  of  the  State  Horticultural  Associa- 
tion. A  committee  appeared  before  the  Board  at  its  last  annual 
meeting  in  Harrisburg,  and  the  subject  was  referred  to  the  Committee 
on  Legislation.  That  committee  reported  unfavorably,  however,  at 
the  ensuing  summer  meeting,  held  in  the  town  of  Somerset,  and  thus 
the  matter  rests.  It  is  to  be  hoped,  in  the  interest  of  the  fruit  growers 
of  the  State,  as  well  as  for  the  sake  of  the  thousands  of  consumers  of 
the  products  of  the  orchard  and  fruit  garden,  that  future  efforts  may 
prove  successful.  California,  by  a  commendable  expenditure  for  the 
encouragement  of  fruit  culture,  has  made  that  the  most  important  in- 
dustry of  the  State.  Michigan  has  made  rapid  strides  in  the  produc- 
tion of  fruit  through  wise  and  liberal  laws.  So,  too,  the  fruit  inter- 
ests of  Pennsylvania  should  be  guarded  and  promoted.  A  little  help 
each  year  wiU  eventually  repay  the  State  one  hundred  fold. 
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TUBEaaOULOSIS   AT   THE   STATE   HOSPITAL  FOB   mSANB, 

NOREttSTOWN,  PA. 


BTFLORBNCB  HCLL  WATSON,  M  D.,  PaOMoifUtofthsHoipUal. 


At  the  request  of  Thomas  J.  Edge,  Secretary  of  the  State  Board 
of  Agriculture,  the  following  notes  are  presented  on  the  cases  of  Tu- 
berculosis occurring  among  the  cattle  belonging  to  the  State  Hospital 
for  the  Insane  at  Norristown,  Pennsylvania: 

Tuberculosis  is  so  extensively  prevalent  among  cattle  at  the  present 
day  that  it  is  attracting  considerable  attention,not  only  from  the  med- 
ical profession  but  from  the  community  at  large,  and  every  effort  is 
being* made  to  find  a  method  that  will  be  fairly  reliable  in  detecting 
the  disease.  Physical  examination  by  careful  veterinarians  is  suffi- 
cient when  the  disease  is  advanced  or  where  the  lesions  arc  superfi- 
cial, but  this  is  useless  where  it  is  deeply  seated  or  slight  -Since  the 
introduction  of  Tuberculin  in  181)1,  it  has  been  possible  to  detect  in- 
cipient cases  of  Tuberculosis  and  much  light  has  been  thrown  on  the 
disease,  its  development,  distribution,  &c.,  and  no  doubt  it  will  prove 
if  not  an  infallible,  at  least  a  valuable  aid  in  the  diagnosis  of  this  dis- 
ease. 

Early  in  May  the  attention  of  the  Trustees  of  the  Hospital  iras 
called  to  the  frequent  deaths  among  the  cattle  and  thinking  that  there 
should  be  some  deiinite  cause  for  this  they  directed  that  the  Patholo- 
gist of  the  Institution  from  that  time  on  should  be  present  and  per- 
sonally examine  all  animals  either  slaughtered  or  found  dead. 

During  the  month,  D  were  examined  and  in  all  but  one  marked  Tu- 
bercular lesions  were  found  and  so  re^Kirted.  The  autopsies  hav- 
ing revealed  such  a  large  percentage  of  those  examined  affected,  it 
was  deemc*d  highly  probable  that  there  would  be  other  diseased  ani- 
mals found  among  the  herd  if  a  careful  examination  were  made. 

That  this  should  be  done  without  delay  was  desirable,  not  only  to 
prevent  the  disstmiination  of  the  disease  to  the  healthy  animals,  espec- 
ially those  recently  purchased,  but  for  many  other  imjwrtant  reasons, 
as  the  hospital  depends  on  the  farm  for  its  milk  and  occasionally  for 
its  meat  supply.  Tlie  amount  of  (he  former  consumed  is  large,  many 
of  the  patients  making  it  the  chief  article  of  their  dietary  and  It  is 
certainly  im|)ortaut  that  this  milk  should  be  furnished  them  in  as 
pure  a  state  as  iM)8sible.  The  general  health  of  the  insane  is  as  a  nile 
poor  and  the  relation  of  general  dist^ases  to  insanity  is  recogni/^  by 
all,  as  well  as  that  their  poorly  nourished  tissues  form  a  favorable  soil 
for  the  development  of  the  germ  of  Tuberculosis.  WTien  one  considers 
that  the  largest  percentage  of  deaths  in  institutions  for  the  insane  is 
due  to  Tuberculosis  every  effort  should  be  made  to  limit  the  sources  of 
infection  as  far  as  possible.  The  milk  of  Tubercular  animals  hnsbeen 
considered  a  source  of  infection  by  many  and  the  consensus  of  opinion 
is  that  Hatilli  of  Tul>erculosis  are  present  in  the  milk  sometimes  at 
least,  and  of  course  the  jrreater  the  number  of  diseased  animals  in  the 
dairy  supplying  the  milk  the  greater  the  danger  that  the  germs  may 
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TUBERCULOSIS. 

Anteriw  and  portion  of  middle  lobe  of  right  lung  of  Cow,  No.  6,  Asylum  Herd. 


TUBERCULOSIS. 

1. — Lower  posterior  mediastinal  gland  .(slightly  enlarged),  containing  tubercular  nodules  in  the 
early  stage.     2. — Portion  of  Left  Lung — Lower  lobe.     From  Cow  No.  96— Asylum  Herd. 
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be  present.    Then  the  toxine«  present  in  the  milk  wonld  do  math,  to 
accelerate  Tubercnlar  p>]x>cemes  if  already  existing. 

As  to  the  best  method  of  examination  Secretary  Edge  was  consulted 
and  his  advice  was  that  the  entire  herd  be  tested  with  Tabercnlin.  The 
Trustees  haying  decided  that  this  be  done  the  work  of  inoculating  the 
animals  was  at  once  commenced  and  very  carefuUy  carried  out  at 
seven  different  dates  by  Dr.  Francis  Bridge,  State  Veterinarian, 
assisted  by  Dr.  Samuel  Bickel,  of  Norristown. 

For  a  full  report  of  these  tests  reference  should  be  made  to  the  ar- 
ticles €^  Secretary  Edge  and  Dr.  Bridge  and  also  to  the  Special  Report 
published  by  the  Hospital  at  Norristown. 

A  brief  resume  will  be  given  here  of  the  number  infected,  con- 
demned, &c.,  in  80  far  as  they  have  bearing  on  the  amount  of  disease 
present  or  the  character  of  the  lesions. 

Altogether  there  were  233  injections  of  Tuberculin  representing  183 
individual  animals;  of  these  135  were  condemned  as  being  diseased. 
Besides  these  12  others  were  condemned  by  physical  examination 
making  a  total  of  147  animals  condemned  to  be  killed. 

The  autopsies  took  place  as  soon  after  condemnation  as  possible; 
all  organs  were  removed  and  examined  whether  diseased  or  not  and 
notes  were  taken  at  the  time  of  examination.  The  brain  was  re- 
moved only  in  the  worst  cases;  the  method  of  killing  the  majority  of 
the  animals  (shooting)  rendering  its  removal  in  all  cases  impossible 
from  the  destruction  of  tissue.  Tuberculosis  of  the  brain  is  rare, 
however,  and  undoubtedly  the  animals  would  have  manifested  some 
symptoms  during  life  as  in  the  one  case  hereinafter  mentioned. 

The  pelvic  viscera  were  examined  in  all  cases  as  well  as  the  udder; 
all  segments  of  the  latter  being  incised.  Specimens  of  the  different 
diseased  areas  as  well  as  deposits  that  were  somewhat  doubtful  were 
retained  for  microscopical  study;  the  usual  methods  of  hardening  and 
infiltration  were  employed  and  the  sections  obtained  thus  were 
stained  generally  as  well  as  specially  for  Tubercle  Bacilli.  The  result 
of  the  auto|>sies  showed  that  not  a  single  animal  reacted  but  that  was 
more  or  less  diseased;  the  deposits  in  a  few  of  the  cases  required  a 
careful  search  but  they  were  always  demonstrable.  That  the  results 
of  the  test  were  so  favorable  was  undoubtedly  due  to  the  care  with 
which  it  was  applied,  eliminating  all  cases  of  doubt  until  they  had 
been  retested.  And  yet,  notwithstanding  this  care,  4  animals  failed  to 
react  which  were  Tubucular.  Three  of  these  had  quite  marked  lesions, 
one  was  but  slightly  diseased;  the  deiM)sits  were  as  a  nile  finn,  sharply 
defined  from  surrounding  lung  tissue  with  a  central  focus  of  softening 
though  some  were  decidedly  bn)keu  down,  especially  those 
large  masses  formed  by  the  coalescence  of  a  number  of 
small  nodes.  None  showed  calcareous  deposits  or  other  evidences  of 
quiescence.  From  these  cases,  as  well  as  from  the  failures  reported 
by  other  observers  who  were  undoubtedly  just  as  careful,  we  Inust,  I 
think,  look  on  Tuberculin  as  a  valuable  diagnostic  aid  only. 

Br(*ed:  The  greater  number  condemned  were  common  cows — 67 — 
autopsies  of  these  showed  more  or  less  marked  lesions  present  in  every 
case  and  that  as  a  rule  animals  on  the  place  less  than  one  year  were 
least  affected.  Next  came  Holsteins,  23,  of  th(»s<»  17  were  over  5  years 
of  age,  1  was  4  years  and  the  balance  were  under  3  years  as  will  be 
noted  in  Table  No.  1.      Grade  Holstein  20  in  number— of  these  18 
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were  raised  on  the  place  and  of  these  latter  16  were  nnder  3  years. 
Jerseys,  10;  5  being  3  years  and  under.  The  remaining  animals  were 
mixed  Jerseys  9  and  mixed  Durh^ms  8 — making  a  total  of  147  ani- 
mals. 

Table  No.  1  gives  the  ages  and  amount  of  disease  present  in  the  Hol- 
steins,  Grades  and  Jerseys  of  three  years  and  under.  It  has  been 
noted  with  some  surprise  that  in  this  herd  the  young  animals  have 
been  as  a  rule  among  those  most  markedly  diseased,  differing  some- 
what from  the  observations  of  others  that  the  disease  increases  with 
age  of  animals  That  such  a  large  percentage  of  the  young  animals 
were  diseased  in  this  herd  is  undoubtedly  due  to  the  transmission  of 
some  taint  from  generation  to  generation  that  rendered  them  pecu- 
liarly susceptible  to  the  germ  of  Tuberculosis.  It  has  only  been  possible 
to  trace  the  family  history  of  the  young  Holsteins  and  of  these  3 
had  both  parents  tubercular.  In  three  (3)  other  cases  the  bull  had 
been  diseased  (markedly)  and  in  six  (6)  others  the  cow  was  affected. 
Inbred  families  are  peculiarly  susceptible  to  tuberculosis,  intensifying 
as  they  often  do  personal  and  family  characteristics.  These  young 
animals  were  kept  under  fairly  good  hygienic  surroundings — spending 
most  of  their  time  in  what  is  known  as  the  "new  barn;"  here  the  ven- 
tilation is  good,  light,  especially  sunlight  entering  readily;  notwith- 
standing this  there  must  have  been  more  or  less  contamination  of  the 
air  when  one  considers  the  number  of  tubercular  animals  occupying 
the  stable.  These  young  animals  jwssibly  might  have  withstood  it 
longer  had  their  tissues  been  better  and  their  powers  of  resistance 
greater.  In  the  course  of  these  investigations  it  has  been  my  prov- 
ince to  inspect  quite  a  number  of  young  calves,  Holstein  and  Grades, 
and  it  was  noted  that  the  mesenteric  glands  were  almost  invariably 
larger  than  is  usual  and  in  many  cases  much  softer.  Besides  these 
the  Posterior  Mediastinal  chain  of  glands  have  also  been  frequently 
enlarged;  the  lungs  badly  inflated  and  the  blood  supply  poor,  esx)e- 
cially  noticeable  in'  the  lower  posterior  i)ortion  of  the  caudal  lobes. 
There  were  no  evidences  of  disease  in  any  of  these  cases  macro  or 
microscopically.  These  animals  were  but  a  few  weeks  old  and  spent 
most  of  their  life  in  the  box  stalls.  During  the  autopsies  on  the  con- 
demned animals  quite  a  number  of  embryoes  were  removed  and  exam- 
ined and  in  all  them  a  similar  condition  was  present.  The  lowered 
vitality  of  the  cows  coincident  with  diseased  processes  affecting  the 
animals  in  utero  undoubtedly  as  it  does  in  the  human  being.  Insufficient- 
ly nourished,  the  tissues  are  not  endowed  with  that  resistance  that  is 
necessary  for  the  successful  combat  with  diseased  germs;  especially 
when  the  animal  takes  its  place  in  a  stable  where  the  air  is  more  or  less 
vitiated  at  all  times  by  a  number  of  tubercular  cattle.  Then  too  in 
the  earlier  days  of  its  life  this  young  animal  is  nourished  by  the  milk 
of  its. mother  and  if  this  milk  is  impure  there  is  another  factor 
added  to  the  many  extant  which  cause  the  infection  of  an  animal 
with  susceptible  tissues. 

In  the  cases  examined  here  there  are  none  that  will  add  positive 
evidence  to  the  direct  transmission  of  Tuberculosis  from  mother  to  off- 
spring; none  of  the  embryoes  having  lesions  of  any  kind. 

The  only  case  in  which  there  was  doubt  as  to  the  mode  of  infection, 
and  which  might  be  considered  congenital  by  some,  was  in  the  case  of 
a  calf — 3  weeks  old — the  mother  had  been  condemned  by  physical  ex- 
amination and  was  placed  with  five  others  similarly  condemned  in 
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what  has  been  designated  the  "suspect"  bam  and  here  she  gave 
birth  to  the  calf,  a  weak,  miserable  one.  Shortly  afterward  she  was 
injected  with  Tuberculin.  Her  average  temperature  before  injecting 
was  103  degrees  and  14  hours  after  inoculating  her  temi)erature  was 
105  degrees,  making  amount  of  reaction  above  maximum  of  previous 
day,  1.8  degrees.  The  autopsy  took  place  10  days  later  and  showed 
both  lungs  badly  diseased,  also  the  bronchial  glands. 

The  calf  spent  the  grec^ter  part  of  its  existence  in  this  bam  and  was 
fed  by  the  mother.  It  was  killed  when  three  weeks  old  and  there  was 
a  caseous  focus  found  in  lower  posterior  mediastinal  gland.  The  upper 
glands  were  enlarged,  as  were  also  the  mesenteric,  but  these  were 
not  diseased.  The  dex>osit  was  of  medium  size,  with  a  central  focus  of 
softening,  sharply  defined  from  surrounding  glandular  stmcture.  De- 
velopment and  caseation  of  a  deposit  of  this  size  in  3  weeks  would  be 
remarkably  rapid  but  same  allowance  may  be  made  for  the  environ- 
ment and  health  of  mother. 

From  this  table  it  will  be  seen  that  34  animals  had  the  limgs  dis- 
eased; of  these  9  had  deposits  in  right  lung  only,  2  in  left  lung  only 
and  that  23  had  deposits  in  both. 

Bronchial  Olands — Four  had  left  only  diseased;  all  bronchial  glands 
involved  in  22;  total  diseased  being  26. 

Anterior  mediastinal  glands  and  Pericardium  affected  in  6  cases; 
Posterior  glands  diseased  in  34  cases,  of  these  26  were  mai'kedly  af- 
fected (very  much  enlarged,  usually  filling  in  the  space  between  the 
lungs — ^glandular  stmcture  more  or  less  destroyed  and  complete  infil- 
tration not  only  of  gland  but  also  of  surrounding  tissue).  Costal 
Pleurae  affected  in  6  casea  The  Liver  in  8  and  the  hepatic  glands  only 
in  5  cases.  Mesenteric  glands  5,  Parotid  and  Posterior  Pharyngeal  in 
3.  The  intestines  were  involved  in  one  case.  No.  38,  not  only  nodules, 
but  also  numerous  tubercular  ulcers,  chiefly  situated  in  the  lofwer 
I)ortion  of  the  small  intestine.  This  was  one  of  the  worst  cases  in  the 
herd.  The  disease  was  marked  throughout  the  body,  the  lungs  were 
so  infiltrated  that  there  was  but  little  breathing  space  left  and  it  was 
a  wonder  that  the  animal  lived  and  looked  in  such  good  condition. 
Except  that  it  was  small  for  its  age  none  of  the  outward  appearances 
gave  evidence  of  the  ravages  that  the  disease  had  made  internally. 
The  pericardial  sac  was  obliterated,  a  thick  deposit  nodular  and  cas- 
eous in  chara<iter  extended  down  to  the  heart  muscle.  (During  May 
there  was  a  Grade  4  years  of  age  that  had  a  similar  condition  of  the 
epi-and  peri-cardum).  The  Spleen  had  deposits  and  the  left  Supra- 
Benal  Capsule  was  seat  of  a  number  of  nodules. 

Distribution  of  disease  in  young  animals: — 

Table  No.  I. 

H. — ^Holstein;  J. — Jersey;  G. — Grade  Holsteins. 

— .  Slight  deposits,  in  early  stages. 

0.  Medium  number  of  dex)osits  in  later  stages  or  else  number  of  de- 
posits scattered  throughout  in  early  stages. 

*.  Marked  cases — In  these  the  infiltration  and  caseation  was  very 
marked.    Deposits  were  large  and  much  broken  down. 
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TUBERCULOSIS. 

Lower  posterior  medustin.1  gland-right  side.  Cow.  No.  75.  Asylum  Herf. 
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Thooe  marked  A  and  B  were  not  injected  with  Tubercnlin  but  were 
condemned  bj  physical  examination. 

No.  105  and  104  were  refiident  1  year;  all  the  others  were  raised  on 
the  place. 

Sex:  There  were  12  bnlls  injected;  of  these  11  were  condemned;  tlie 
lesions  found  at  the  autopsies  were  similar  to  those  in  the  cows — 
soone  marked  and  others  medium.  With  exception  of  3  Jersey's  they 
were  all  Holsteins  and  the  one  that  escaped  condemnation  was  the 
younj^est  being  but  one  year  old.  His  family  history  is  bad — parents 
both  being  Tubercular  and  their  other  offspring  were  diseased. 

The  percentage  of  bulls  condemned  is  high  with  reference  to  num- 
ber only,  but  the  observations  that  bulls  are  not  so  frequently  di«*ased 
as  cows  is  also  seen  in  this  herd  if  inference  be  made  to  total  number 
of  those  condemned.  Of  these  75.51  per  cent,  were  cows  and  7.48  per 
cent,  were  bulls;  heifers  and  calves  making  up  the  balance. 

In  these  animals  the  generative  organs  were  carefully  examined 
but  they  contained  no  deposits,  not  even  in  the  case  of  No.  38»  Jersey 
bull,  which  was  so  extensively  diseased. 

Relation  between  high  temperatme  and  amount  of  disease. 

From  observations  made  in  the  cases  of  the  hospital  there  J'>e8  not 
seem  to  be  the  relation  between  the  temperatui-e  and  the  amount  of 
disease  claimed  by  some,  who  say  that  a  high  reaction  following  in- 
jection of  Tuberculin  indicates  slight  disease  or  at  least  not  very  ex- 
tensive. 

In  33  cases  where  temperature  rose  as  high  as  108.4  the  majority 
were  marked  cases  and  10  wei-e  among  the  worst  that  were  exam- 
ined. 

Of  these  33  animals,  8  were  3  ypars  and  under;  19  more  were  be- 
tween the  agep  of  3  and  8  j'ears  and  0  were  eight  years  and  over. 

J  J.  examining  Table  No.  2  and  3,  it  will  1.e  s,i«^n  that  none  of  the 
cases  could  be  regarded  as  slight  (having  one  or  two  deposits  only  and 
these  small  and  still  fii-m).  One  did  not  have  the  lungs  diseased  but 
there  were  some  deposits  in  the  posterior  mediastinal  glands — the 
mesentric  glands  were  badly  affected  and  there  were  a  few  dejwsits  on 
the  intestine  close  to  the  mesenteric  attachment  whi<*h  were  decidedly 
caseous.  This  was  undoubtedly  a  case  of  infection  through  thealimen- 
tar)'  tract  and  was  one  of  the  best  examples  of  that  mode  of  infection 
obseiTed  in  the  hospital  cases. 

From  an  examination  of  these  tables,  I  think  one  is  justified  in  say- 
ing that  there  can  be  no  definite  rule  laid  down  as  to  the  relation  of 
high  temperature  and  amount  of  disease.  Also  many  observers  have 
remarked  that  badly  diseased  animals  often  fail  to  give  a  high  re- 
action to  Tuberculin,  in  some  cases  not  even  enough  to  condemn 
them,  and  this  has  been  noted  among  the  Norristown  Hospital  herd  in 
several  cases.  In  such  cases  one  has  the  aid  of  physical  examina- 
tion and  also  in  some  the  average  temperature  taken  the  day  previous 
to  inoculation  may  be  »o  high  as  to  be  suspicious  and  to  ren- 
der a  retesting  advisable. 
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Table  No.  II. 
Animals  having  temperature  of  108  degrees  and  over. 
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Brain. 

Among  the  animals  examined  was  one  in  which  the  brain  and  men- 
inges were  diseased  and  as  Tuberculosis  of  the  central  nervous  system 
is  rare,  a  short  account  of  this  case  will  be  interesting,  not  only 
for  this  reason,  but  from  the  fact  that  the  animal  manifested  symp- 
toms during  life  that  were  largerly  referable  to  some  disturbance  of 
the  brain  and  also  that  the  autopsy  showed  the  miliary  character  of 
the  lesions.  This  would  indicate  either  an  extensive  bacillary  in- 
vasion or  a  rapid  dissemination  by  means  of  the  blood  current. 

Holstein,  four  years  of  age;  apparently  well  up  to  a  few  days  before 
she  was  killed,  probably  ten.  First  symptom  that  was  noticed  was 
that  she  staggered  on  standing  and  that  ^e  was  losing  appetite; 
when  seen  two  days  prior  to  death  she  could  rise  with  great  difficulty 
only  and  after  repeated  urging;  the  next  day  this  seemed  impossible 
as  urging  elicited  a  slight  movement  in  the  legs  only  which  were 
doubled  up  under  her.  Facial  expression  anxious,  breathing  extreme- 
ly labored,  marked  movement  of  alae  of  nose,  swallowing  seemed  at 
first  difficult,  later  impossible.  Skin  dry  and  hot.  The  next  morning 
she  was  killed  and  examination  showed  that  the  following  conditions 
were  present 

Brain :  In  left  Corpus  S'triatum  and  Optic  Thalamus  were  three  (3) 
small  nodules,  largest  size  of  small  pea;  projecting  slightly  into  ven- 
tricular cavity;  or  section  seen  to  extend  some  distance  into  substance 
of  Basil  Ganglia,  they  were  gray- white  in  color  and  sharply  defined 
and  firm.  In  Right  Optic  Thalamus  there  was  a  similar  spot,  size  of 
pin-head. 

Pia- Arachnoid  adherent  to  cortex  in  places;  entire  membrane  stud- 
ded with  miliary  tubercles  especially  numerous  at  the  base  of  the  brain. 
Whole  membrane  clouded,  vessels  injected.  The  tubercles  averaged 
about  the  size  of  a  pin-head,  were  firm,  gray-white  and  projected 
slightly  above  the  surface. 


NTo.  7.]    Pennsylvania  State  Boabd  of  AGBionLTUBE.       247 


o 


I 


o 

s 

o 

s 

5: 


I 


S 
.6 


'Pnojvd  pav 


ivamiaod    *pqy 


■  I   I 


'spa«i8  oajia090H 


'seanwiai 


'  spavin  oiivdaH 


luinoid 


'spovi^  ivaps 
.vipam  JO|jeisoj 


'spoviS  ivfqoaoia 


'spnvilf  ivoiis 
•vipem  JO  ^anomy 


•non 
-ovM    }o  iianooxy 


I  •  •  •  »  oc 


,|Oi< 


9m  •  oo«  • 


|0»     I     |< 


I  :  I  M 


I  ••  e*o  ]  O' 


oo  '•  •  •  oo« 


'nmmjxvni  (n 
uQoq  10  jeqinQM 


e09eeeeo-^MMeceoe^Mmooeoeoetm^^MMMeo»»MOMeQS 


•Sanoof 
-aj  J91JV  ojaiv 
-jadaiei  miiaifxvff 


eg 
II 
II 


I  i 


««  I  «  1  etnooM 


I  MC«*»e«^^nMme«MM«< 


eeeecseeees6eeee£ciS6isceeeeci:e 

K  ►«►«  K  K  K  K  K  ►»  Kj^  ►»>»►«►•  K  K  ►•  K  K  K  ►•  K  ►«  K  ►•►«>«  K 

•e«oa»ao«oaot>t>abtoc«(ome<(aookie«ot>^tOioaooieMeoi-4-^ 


bI 


:i 


aaaa     aafic 


:l 


^^8v|^as|||1^1i§sa|aiNBBtc,oo^ 


»''<»SSSS8:99SS3S&8^t5i?S8BSS;S§§§J| 


248  AaBICUIiTURB  OF  PENNSYLVANIA.  [OfF.  DOO. 

Spinal  cord  and  its  meninges  microscopicallj  no  change. 

Lungs:  All  the  different  lobes  were  studded  with  nodules  varying 
In  size  from  a  pea  to  a  marble.  Many  of  them  were  still  finn  but  a 
few,  especially  the  large  ones*  showing  signs  of  central  softening.  The 
small  nodules  were  the  most  numerous  and  were  not  as  sharply  de- 
fined as  the  larger  ones  which  were  formed  by  the  coalescence  of  a 
number  of  the  small  ones.  They  were  also  gray- white  in  color — where 
as  the  large  ones  were  yellow  from  the  extensive  caseation  present. 
There  were  numerous  fresh  adhesions  of  the  lungs  to  the  costal  pleurae 
and  at  a  point  just  above  diaphragm  right  side,  posteriorly  there 
was  a  small  pocket  of  pus.  Bronchial  and  mediastinal  glands 
enlarged,  contained  numerous  foci — all  small  and  just  beginning  to 
caaeate — Liver  two  grape-sized  deposits  in  parenchyma  of  liver,  just 
beginning  to  break  down.  Hepatic  glands  enlarged,  contained  num- 
ber of  caseous  nodes. 

.  Intestines — entire  length  of  small  intestine  studded  with  miliary 
tubercles  similar  in  character  to  those  on  pia -arachnoid;  these  deposits 
wore  also  present  in  large  intestine  but  not  so  extensively.  The 
peritoneum  between  these  little  nodules  clouded.  Mesenteric  glands 
caseous  deposits,  the  mesentery  itself  also  studded  with  miliary  tuber- 
cles averaging  about  the  size  of  a  pin  head.  These  deposits  were  found 
also  on  the  Parietal  Peritoneum  but  few  in  number  however.  Ab- 
dominal cavity  contained  considerable  cloudy  fluid  with  flakes  of 
lymph. 

Distribntion  of  disease  in  Inngs  was  as  follows:  Both  lungs  affected 
in  92  cases,  right  alone  in  21,  left  alone  in  16,  total,  129  animals  out  of 
the  147  condemned  had  diseased  condition  of  lungs. 

Of  the  92  having  diseases  of  both  lungs,  there  was  some  little  differ- 
ence as  to  which  side  was  chiefly  affected.  In  23  cases  the  most 
marked  lesions  were  found  on-  the  right  side  and  in  26  on  the  left 
Both  lungs  equally  diseased  in  43  cases.  Most  observers  seem  of  the 
opinion  that  if  any  one  side  is  specially  susceptible  it  is  the  left.  In 
the  hospital  cases  where  one  lung  only  was  diseased  the  greater 
number  occurred  on  the  right  side.  Yet  when  reference  is  made  to 
the  figures  of  both  lungs,  it  will  be  seen  that  the  numbers  are  almost 
equaL  leaving  out  of  consideration  those  cases  where  the  disease  was 
equally  distributed  to  both. 

The  large  caudal  lobes  were  involved  in  123  animals.  Both  caudal 
^  alone  in  18  cases.  Both  caudal  and  other  lobes  in  63  cases.  Right 
caudal  only  12  cases;  combined  with  other  lobes,  8.  Left  caudal 
only  in  10  cases,  with  other  lobes  in  12  cases.  The  remaining  6  cases, 
in  which  other  than  caudal  lobes  were  diseased,  are  divided  as  fol- 
lows: Both  cephalic  and  ventral  lobes,  1 ;  right  ventral  and  cephalic*  1 ; 
right  cephalic  only,  2;  left  ventral  only,  1;  right  ventral  only,  1. 

From  the  above  statistics  it  does  not  seem  deducible  that  the  caudal 
lobe»  are  always  the  primary  seat  of  Tuberculosis.  Sixty-three  of  these 
cases  had  other  portions  diseased  than  candal  lobes  only  and  in  many 
of  these  the  disease  was  equal  in  age  and  distribution,  so  that  it  was  im- 
possible to  say  just  which  lobe  contained  the  primary  focus,  not  only 
because  the  disease  was  so  extensively  distributed,  but  also  because 
several  different  areas  could  be  infected  at  about  the  same  time. 

In  many  of  the  cases  where  the  candal  lobes  were  diseased  the  lower 
posterior  border  seemed  to  be  the  seat  of  the  most  advanced  le<nons. 
Again  quite  a  number  had  raarkcHj  deposits  at  tho  junction  of  lower 
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with  upper  lobes.  It  would  seem  also  that  in  the  cases  where  the 
cephalic  or  ventral  lobes  are  attacked  that  the  disease  is  more  de- 
structive there  than  in  the  caudal  lobes;  the  dei)osits  are  as  a  rule 
smaller  and  the  coalescence  of  these  into  masses  of  large  size  as  in 
caudal  lobes  not  as  frequent  as  is  the  complete  infiltration  of  lobe  with 
small  deposits.  The  caseation  of  these  nodules  is  not  so  marked  and  there 
appears  to  be  considerable  shrinking — due  possibly  to  their  being  less 
expansile  than  the  lower  lobes  and  also  to  the  large  amount  of  con- 
nective tissue  growth.  In  only  a  few  of  the  cases  has  the  caseation 
been  marked  in  the  cephalic  lobes,  more  frequently  however  in  the  ven- 
tral, especially  at  their  junction  with  caudal  lobes. 

The  development  of  Tuberculosis  iu  the  lungs  of  these  animals  seem- 
ed to  be  entirely  independent  of  any  pre-existing  disease  of  lungs  and 
with  exception  of  two  or  three  cases  where  the  lungs  were  Emphysem- 
atous there  were  no  lesions  found  at  the  autopsies  other  than  Tuber- 
cular. 

As  to  the  amount  of  Tuberculosis  present  it  is  difficult  to  divide 
the  cases  in  such  a  way  as  to  be  accurate;  many  stages  being  repre- 
sented in  a  single  case  sometimes.  Forty-three  of  the  129  had  slight 
lesions  in  the  lungs;  by  this  is  meant  either  one  or  two  medium-sized 
deposits  or  several  small  ones  in  early  stage.  These  43  were  divided 
into:  Both  lungs  in  9;  Right  only  15^;  Left  only  5.  Right  slight  and 
left  more  marked  in  7.    Left  slight  and  right  more  marked  in  7. 

Sixty  three  were  markedly  diseased;  among  these  are  included 
cases  where  there  was  one  or  at  most  two  large  deposits  present,  or 
where  there  were  numerous  small  ones.  All  more  or  less  caseous; 
of  these  36  had  both  lungs  marked:  right,  only  5;  left,  only  7;  right 
marked,  left  fad  9;  Left  marked,  right  bad  6.  . 

Twenty-three  were  extensively  diseased,  among  these  are  included 
complete  infiltration  of  lobes,  or  where  there  are  several  large  deposits, 
all  actively  retrograding;  of  these  right  lung  only  in  1.  Left  in  4  and 
both  in  18  cases. 

The  deposits  when  first  formed  are  gray- white  in  color,  small,  round- 
ed or  ovoid  in  shape;  hard  and  firm,  situated  in  a  vascular  area. 
Soon  they  enlarge,  coalesce  and  form  a  nodule  which  is  readily  recog- 
nizable. The  central  portion  undergoes  caseous  degeneration  which 
gives  the  nodule  a  bright  yellow  appearance;  the  firm  nodule  soon  dis- 
appears and  the  soft  cheesy  substance  occupies  the  whole  surround- 
ed by  a  connective  tissue  capsule,  more  or  less  marked  which  defines 
its  shape  from  the  surrounding  lung  tissue.  This  is  formed  by  the 
efforts  of  the  phagocytes  to  limit  the  disease  and  render  it  harmless. 
In  other  cases  there  is  not  sufficient  time  for  this;  the  nodules  spread, 
coalesce  with  others  and  so  infiltrate  a  considerable  area- 

By  the  coalescence  of  these  nodules  large  masses  are  sometimes 
formed,  in  the  lung  substance  or  superficially.  In  some  of  the  cases 
there  have  been  masses  larger  than  oranges,  and  in  others  a  very  small 
breathing  space  is  left,  the  infiltration  being  so  great. 

Bronchial  Glands. 

These  were  diseased  in  97  of  the  cases;  associated  with  a  diseased 
condition  of  lungs  in  95,  and  in  2  only  were  glands  affected  and  not 
lungs. 

In  one  of  these  latter  the  left  bron-chlal  gland  alone  had  deposits 
associated  with  disease  of  the  posterior  mediastinals  and  liver.  In  the 
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other  case  bronchial  glands  were  involved  with  posterior  mediasti- 
nal glands. 

Or  the  57  cases  asociated  with  disease  of  Inngs,  77  were  in  combi- 
nation mth  disease  of  both  lungs,  10  with  left  lung  and  8  cases  with 
the  right  lung. 

In  34  cases  the  glands  were  healthy  while  there  was  disease  more 
or  less  marked  in  the  lungs.  Of  these,  left  lung  6  cases;  right  in  13 
and  both  lungs  in  15. 

Both  bronchial  glands  were  diseased  in  79  cases,  left  only  in  14; 
right  and  others  in  4.  The  lesions  were  slight  in  26;  more  marked  in 
46  and  in  25  were  very  bad.  In  these  latter  all  glandular  structure 
had  disappeared,  the  glands  were  very  much  enlarged,  and  the  con- 
tents as  a  rule  were  semi-fluid. 

Of  the  14  cases  in  which  left  gland  was  only  one  diseased  it  was 
associated  with  lung  disease  as  follows: 

Left  gland  with  left  lung, 8 

Left  gland  with  right  lung, 1 

Left  gland  with  both  lungs, 5 

In  the  4  cases  in  which  the  right  was  diseased  chiefly  it  was  in- 
variably associated  with  disease  of  both  lungs,  and  there  were  no  de- 
posits in  left  bronchial  gland. 

Posterior  Mediastinal  Glands. 

These  were  diseased  in  134  cases,  in  4  cases  they  were  the  seat  of 
only  tubercular  deposits  in  animal.  They  were  associated  in  122 
cases  with  disease  of  lungs.  Both  lungs  in  87  cases,  with  right  only 
in  21  cases  and  with  the  left  in  14. 

In  two  cases  it  was  associated  with  disease  of  Bronchial  glands,  in 
one  case  alone  with  this.    In  the  second  the  liver  was  also  diseased. 

In  two  cases  disease  of  the  abdominal  serous  surfaces  was  asso- 
ciated with  mediastinal  glands  in  ha\ing  the  only  deposits. 

Liver  with  posterior  mediastinal  glands  diseased  in  3  cases,  and 
in  one  case  the  udder  and  posterior  mediastinal  glands  were  the 
seats?  of  disease. 

The  mediastinal  glands  alone  were  diseased  in  4  cases. 

As  a  rule  the  entire  chain  was  involved  but  in  18  cases,  the  lower 
glands  only  were  diseased.  The  lowest  of  the  chain  of  glands  was 
frequently  bifurcated  at  its  upper  extremity,  there  were  several 
cases,  however,  in  which  the  separation  into  two  glands  lying  side 
by  side  was  distinct.  In  many  of  the  specimens  the  deposits  appeared 
on  section  as  bright  yellow  dots  of  various  sizes  scattered  along  the 
margin  and  in  the  substance;  they  were  sharply  defined  and  all  the 
more  prominent  from  the  darker  pigmented  back-ground.  These 
coalesced  and  increased  in  size  until  finally  all  glandular  stnicture 
was  obliterated,  making  some  of  these  glands  very  large.  A  number 
were  removed  the  size  of  a  cow's  kidney,  and  one  was  twice  as  large, 
weighing  5^  pounds.  Many  of  them  on  section  were  soft  and  caseous, 
with  the  central  portion  so  degenerated  that  it  consisted  of  semi-fluid 
contents  only,  others,  on  the  other  hand,  had  undergone  calcareous 
infiltration  and  were  hard  and  firm  with  a  few  foci  of  softeninjr  only. 

The  upper  glands  were  as  a  rule  not  so  severely  diseased  nor  did  they 
reach  such  a  size  as  the  lower  ones;   In  many  of  the  cases  the  in- 
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filtation  and  enlargement  was  so  great  that  the  space  between  the 
lungs  was  obliterated. 

Slightly  diseased  in  18»  more  marked  but  not  extensive  in  29  (glan- 
dular structure,  still  visible).  Extensive  infiltration  in  44,  and  in  43 
they  were  very  much  enlarged,  tissue  in  neighborhood  infiltrated,  none 
smaller  than  child's  kidney. 

Anterior  Mediastinal  Glands. 

Involved  in  13  cases,  always  associated  with  disease  of  posterior 
mediastinal  glands,  lungs,  or  bronchial  glands,  and  in  many  of  the 
cases  with  pearl  disease  of  costal  pleura.  In  nearly  all  of  these  cases 
upper  portion  of  the  pericardial  sac  was  diseased  also  and  in  a  few  the 
infiltration  was  so  extensive  as  to  obliterate  the  sac  and  involve  epicar- 
dlum,  as  noted  elsewhere. 

Costal  Pleurae. 

Diseased  in  23  cases.  Both  sides  in  10  cases,  left  side  only  in  3  and 
right  only  in  10.  The  deposit  in  the  greater  majority  of  cases  was 
marked,  in  two  eei)ecially  in  which  the  deposit  on  the  pleura  was  the 
only  demonstrable  lesion  it  was  so  large  as  to  seriously  impair  the 
function  of  the  lung  of  that  side.  Besides  these  large  masses  there 
were  many  deposits  of  those  pearl-like  bodies.  Also  numerous  ad- 
hesions to  the  lungs*  due  to  inflammatoiy  irritation  set  up  by  the 
nodules  when  they  are  more  or  less  superficial.  In  many  of  the  cases 
where  the  costal  pleurae  was  involved  the  adhesions  were  so  firm  and 
the  deposits  so  thick  that  it  was  impossible  to  state  positively  just 
where  one  ended  and  other  began. 

The  large  masses  of  deposits  noted  above  were  usually  situated 
just  above  the  attachment  of  the  diaphragm  posteriorly;  they  were 
hard  nodular  as  a  rule,  although  a  few  showed  signs  of  central  soft- 
ening. In  several  of  the  cases  besides  these  there  were  small  pockets 
of  pus  situated  at  about  the  same  location. 

Glands  of  Neck. 

Affected  in  13  cases  only,  associated  with  disease  of  thoracic  viscera 
only  in  8  cases  and  with  disease  of  both  thoracic  and  abdominal  vis- 
cera in  5  cases.  The  posterior  pharyngeal  glands  were  involved  in 
9  cases ;  and  in  3  the  right  parotid  was  the  seat  of  disease ;  and  ia  one  the 
left  parotid.  These  reached  a  large  size  and  were  completely  in- 
filtrated, the  centre  being  soft,  cheesy  matter  only,  all  glandular  struc- 
ture having  disappeared.  In  two  of  the  cases  where  the  posterior 
pharyngeal  glands  were  involved  the  submaxillary  glands  also  con- 
tained caseous  foci. 

Muscles. 

There  were  evidences  of  deposits  in  3  cases;  2  affecting  the  psoas 
muscle,  left  side;  here  the  deposits  were  about  the  size  of  grapes, 
soft  and  caseous.  There  was  marked  disease  of  all  thoracic  and 
abdominal  viscera  as  well,  one  of  these  cases  was  the  young  Jersey 
bull,  No.  38,  already  mentioned.  In  the  third  case  the  deposit  was 
in  the  fascia  of  the  Pectoralis  Major  Muscle,  was  about  the  size  of 
a  small  pea,  still  firm,  although  there  was  a  central  focus  of  softenuig 
but  not  marked.  In  this  case  extensive  disease  of  the  thoracic  viscera 
and  neck  glands,  wes  present 

Thyroid  gland,  seat  of  deposits  in  one  case. 
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Liver. 

Diseafied  in  43  cases;  of  these  the  deposits  were  slight  in  15.  More 
marked  in  20  in  which  probably  there  would  be  one  lobe  affected  con- 
taining three  or  four  nodules  of  considerable  size  and  in  8  the  disease 
was  very  extensive  involving  entire  lobe  at  least  and  in  several  cases 
both  lobes.  The  largest  liver  removed  weighed  48  pounds.  It  was  25  x 
17  X  7  inches,  and  was  completely  infiltrated  with  nodules  of  various 
sizes  and  in  different  stages.  Besides  this  organ  both  lungs  and 
mediastinal  glands  were  badly  diseased  and  there  were  deposits  in 
the  spleen.  In  nearly  all  the  bad  cases  the  hepatic  glands  have  been 
involved  also.  These  had  deposits  in  24  cases.  In  6  there  were  dis- 
eased foci  in  the  mesenteric  glands  as  well. 

The  mesenteric  glands  were  involved  in  14  cases  altogether  asso- 
ciated as  has  been  noted  witli  the  hepatic  in  6  Also  the  intestine 
was  involved  in  9  cases,  associated  with  disease  of  mesenteric  glands, 
in  every  case.  In  several  of  these  there-  were  numerous  tubercular 
ulcers  as  well  as  nodular  deposits  in  the  intestines,  the  latter  on 
section  were  caseous.  In  the  9  cases  noted  there  could  be  no  mistake 
as  to  the  character  of  the  lesion  and  in  all  but  one,  there  were  marked 
lesions  throughout  the  body;  this  one  case  has  already  been  referred  to 
as  having  marked  deposits  in  mesenteric  glands  and  few  in  medias- 
tinal. 

Spleen  had  tubercular  deposits  in  5  cases,  these  were  situated  as  a 
rule  in  parenchyma  and  were  small. 

Kidneys:  Two  cases  had  small  nodules  of  a  tubercular  character; 
these  cases  were  associated  with  marked  abdominal  lesions  and  cas- 
eous foci  in  renal  glands.  Besides  these  two  the  renal  glands  wei-e 
affected  in  5  cases  making  total  of  7  cases.  Supra-renal,  capsule  dis- 
eased in  1  case,  already  mentioned. 

Caul  or  omentum  contained  deposits  more  or  less  marked  in  7  cases 
and  the  parietal  and  visceral  peritoneum  was  diseased  in  10  cases. 

As  regards  the  uterus  and  appendages  3  cases  only  were  diseased, 
but  these  were  marked  ones.  Involving  in  one  case  all  the  pelvic 
viscera;  infiltration  and  caseation  being  extensive.  This  animal  had 
been  sterile  for  over  3  years.  In  the  other  two,  left  horn  of  uterus  and 
ovary  were  involved,  this  was  also  marked.  In  these  cases  where 
the  organs  of  the  pelvis  wei-e  involved  it  was  impossible  to  statfe  pos- 
itively the  original  primary  focus  of  disease  as  all  the  organs  and 
serous  surfaces  were  so  diseased. 

Udder:  Was  diseased  in  four  cases  (4),  in  three  of  these  the  deposits 
were  small,  firm  and  sharply  defined.  In  the  4th  case  caseation  was 
extensive.  In  one  case  the  disease  in  the  udder  and  deposits  in  the 
posterior  mediastinal  glands  were  the  only  evidences  of  disease  pres- 
ent. 

In  conclusion,  of  the  147  animals  condemned  and  killed  the  dis- 
ease was  distributed  as  follows: 

Thoracic  viscera,  in 87 

Abdominal  viscera  only  in, 3 

Both  abdominal  and  thoracic  viscera  in, 57 

147 
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FEETIMZEK  BRANDS  AND  THEIR  MEANING. 


By  the  eSCRBTAEY. 


The  farmers  of  our  State  expend  each  year  f roan  f3,750,000  to  |4,- 
000,000  for  commercial  fertilizers,  and  it  is  i)erfectly  safe  to  esti- 
mate that  of  this  amount,  the}^  by  a  failure  to  make  themselves  ac- 
quainted with  the  meaning  of  the  brands  upon  fertilizer  sacks,  lose 
each  year  at  least  |750,000,  and  this  without  fraud  on  the  i>art  of  the 
maniifacturers. 

The  Act  of  June  28th,  1879,  section  1st,  provides:  "That  every  i>ack- 
age  of  commercial  fertilizer  sold,  offered  or  exposed  for  sale  for 
manurial  purposes  within  this  Commonwealth,  rfiall  have  plainly 
stamped  thereon  the  name  of  the  manufacturer,  the  place  of  manu- 
facture, the  net  weight  of  its  contents,  and  an  analysis  stating  the 
percentage  therein  contained  of  nitrogen,  or  ite  equivalent  in  am- 
monia in  an  available  form,  of  potash  soluble  in  water,  of  soluble  and 
reverted  phosphoric  acid,  and  of  insoluble  phosphoric  acid/' 

Section  4th,  of  the  same  Act  makes  it  the  duty  of  the  Board  of 
Agriculture  to  carry  the  Act  into  effect,  and  for  this  purpose  the 
Board,  at  proper  seasons  of  the  year,  keeps  from  six  to  eight  special 
agents  traveling  over  the  State  selecting  samples  from  all  lots  of  com- 
mercial fertilizers  which  they  may  find  at  any  point,  except  the 
factory  of  the  manufacturer;  these  selections  are  made  under  oath, 
and  the  analyses  of  the  samples  are  made  by  chemists  who  do  not 
know  whose  or  what  fertilizer  they  are  testing;  every  possible  pre- 
caution is  taken  to  make  the  test  fair  to  both  manufacturer  and  con- 
sumer. It  is  also  the  duty  of  these  agents  to  report  all  violations  of 
the  law,  whether  by  the  sale  of  unlicensed  fertilizers,  or  by  their  sale 
in  sacks  not  stamped  as  required  by  law,  and,  in  this  manner,  the  Sec- 
retary of  the  Board  is  constantly  kept  posted  in  relation  not  only  to  the 
character  of  the  fertilizers  being  sold  in  the  State,  but  also  as  to  the 
manner  in  which  the  sacks  are  branded.  If  any  agent  or  mama- 
facturer  is  found  selling  goods  in  sacks  not  branded  in  accordance 
with  the  above  provision  of  the  Act  of  June  28th,  1879,  he  is  notified  of 
his  dereliction  and  the  proper  remedy  is  at  once  applied.  In  numerous 
cases  of  this  kind,  goods  have  been  held  in  the  hands  of  agents  until 
the  manufacturer  has  had  time  to  prepare  and  send  properly  worded 
stencil  plates  with  which  the  agent  could  correct  errors  made  when 
the  sacks  were  branded  at  the  factory. 

There  is  probably  no  State  in  the  Union  in  which  the  interests  of 
the  consumer,  at  least  so  far  as  brands  is  concerned,  is  as  closely 
guarded  as  in  our  own,  and  yet  much  of  this  labor  is  rendered  practi- 
cally useless  because  our  farmers,  in  by  far  too  many  cases,  fail  to 
appreciate  the  great  difference  that  is  indicated  by  the  brands,  and 
continue  to  buy  their  fertilizers  more  with  reference  to  their  price 
per  ton  than  their  actual  manurial  value,  as  indicated  by  the  analyses. 

There  are  upon  our  market  various  brands  of  ground  bone  in  which 
the  manufacturers'  guarantee,  as  recorded  in  this  oflftce  and  as  branded 
on  the  bags,  varies  from  12  to  25  per  cent  of  phosphoric  acid;  and  yet 
how  many  farmers,  when  called  ux)on  to  make  the  selection  of  their 
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fertilizer,  are  influenced  by  the  price,  as  compared  with  that  of  some 
other  brand,  without  regard  to  the  quality  as  indicated  on  the  bags. 
As  between  two  articles  of  bone,  one  branded  12  per  cent,  of  phos- 
phoric acid  and  the  other  24  per  cent.,  too  many  farmers  fail  to 
understand  that  they  can  well  afford  to  pay  more  than  double  the 
price  of  the  low  grade  for  the  24  per  cent  article,  because  they  will  by 
80  doing,  get  the  value  of  two  tons  concentrated  into  one,  and  thus 
save  freight  and  handling. 

By  far  too  many  of  the  consumers  of  this  class  of  goods  look  upon  a 
ton  of  bone  or  of  Acidulated  South  Carolina  Rock  as  having  a  definite 
manurial  value,  and  who  fail  to  realize  that  one  brand  of  South 
Carolina  Bock  may  better  be  worth  |18.00  per  ton  than  another  at  but 
114.00;  that  bone  may  vary  in  price  from  |20.00  to  f35.00  per  ton,  and 
yet  the  latter  article  may  be  the  most  economical  for  their  use. 

Several  cases  have  been  brought  to  our  attention  in  which  pur- 
chasers have  given  fSO.OO  per  ton  for  brands  of  fertilizers,  and  after 
the  application  of  200  to  250  pounds  per  acre,  have  obtained  little  or 
no  perceptible  benefit  When  a  copy  of  the  analysis  upon  the  bags 
has  been  sent  to  us,  it  was  evident  that  the  parties  in  question  had  paid 
at  the  rate  of  fSO.OO  per  ton  for  plain  Acidulated  South  Carolina  Bock, 
under  the  impression  that  they  were  obtaining  a  complete  fertilizer. 
In  this  case  there  was  no  fraud  upon  the  part  of  the  manufacturer; 
the  bags  were  properly  branded,  and  had  the  purchaser  been  even 
superficially  posted  as  to  the  meaning  of  analyses,  he  would  have 
known  that  the  fertilizer  was  plain  South  Carolina  Bock;  the  analysis 
told  him  so  in  as  plain  and  distinct  figures  as  could  be  used,  but  an 
unscrupulous  agent  had  made  use  of  his  ignorance  to  impose  on  him. 

In  one  case  brought  to  our  notice,  a  party  had  purchased  a  con- 
siderable amount  of  ground  bone;  a  sample  was  sent  to  the  depart- 
ment, by  one  of  our  special  agents,  for  analysis,  and  it  was  clearly 
shown  that  the  article  was  not  pure  bone;  it  was  further  shown  by 
the  analysis  on  the  bags  that  the  manufacturer  only  guaranteed  14 
per  cent,  of  phosphoric  acid,  when  pure  ground  bone  should  contain 
from  22  to  25  per  cent;  in  this  case,  as  in  many  others,  a  knowledge 
upon  the  part  of  the  purchaser  would  have  saved  a  large  amount  of 
money,  and  considerable  disappointment  and  loss  in  the  crop.  This 
knowledge  could  be  obtained  by  a  small  amount  of  attention  and 
study  upon  the  part  of  any  one  familiar  with  figures  and  compara- 
tive values. 

Knowing  and  realizing  that  it  was  largely  to  losses  of  this  kind 
that  so  many  farmers  have  arrived  at  the  conclusion  that  "fertilizers 
do  not  pay,"  the  Secretary  of  the  Board  decided  that  a  lecture  or  ad- 
dress at  our  farmers^  institutes,  having  for  its  object  the  imparting 
of  knowledge  upon  this  jwint,  would  be  beneficial.  A  number  of  fac- 
simile brands  were  prepared  upon  muslin,  and  used  for  the  purpose  of 
illustrating  the  addresses  at  not  less  than  100  farmers'  institutes  and 
agricultural  meetings.  After  addresses  of  the  kind,  the  writer  has  re- 
peatedly been  assured  that  if  their  substance  could  in  some  way  be 
presented  in  printed  form,  so  that  farmers  could  study  it  at  their 
leisure,  the  benefit  would  be  greatly  increased;  it  is  in  obedience  to 
this  request  that  these  and  the  following  pages  have  been  prepared, 
and  the  Secretary  will  be  willing,  at  any  time,  by  correspondence  or 
otherwise,  to  explain  any  point  not  here  made  sufficiently  plain  and 
distinct. 
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During  our  intercourse  with,  farmers  at  institutes  during  the  past 
five  years,  we  have  found  so  many  cases  of  consumers  who  have,  as 
they  think,  failed  to  make  the  use  of  fertilizers  pay,  that  we  have 
been  interested  in  obtaining  the  real  causes  of  the  failure,  and  in 
nine-tenths  of  the  cases  a  furiier  investigation  conclusively  shows 
that  the  consumer  had  made  his  purchases  without  regard  to  tinalysis 
and  was  utterly  unable  to  inform  us  whether  he  had  used  *''So«th 
Carolina  Rock,"  an  "Alkaline  Fertilizer''  or  a  "Complete'*  one;  and 
inasmuch  as  seventy-five  per  cent  of  the  value  of  a  fertilizer  may 
depend  upon  which  of  the  three  classes  it  belongs  to,  it  is  evident  that 
the  whole  of  the  failure  might  be  attributed  to  an  improper  selection, 
or  to  the  purchase  of  a  low  grade  fertilizer  at  a  high  grade  price. 

For  the  purpose  of  comparison  and  distinction,  we  will  divide  fer- 
tilizers into  classes  as  follows:  Ground  bone.  South  Carolina  Rock, 
Alkaline  Fertilizers,  Dissolved  Animal  bone,  and  Complete  Fertiliz- 
ei«;  the  analysis  of  each  may  be  recognized  by  the  following  items 
which,  according  to  law,  must  be  stamped  upon  the  bags  in  each 
case: 

Graundbane,       Phosphoric  acid  and  ammonia. 

South  Carolina  Rock,      Phosphoric  acid  in  three  forms. 

Alkaline  fertilizers.  Phosphoric  acid  in  three  forms  and  potash; 
if  ground  animal  bone  has  been  used,  nitrogen  or  ammonia  will  also 
be  branded. 

Dissolved  Animal  Bone,  Phosphoric  acid  in  three  forms,  and  nitro- 
gen or  ammonia. 

Complete  fettilizers.  Phosphoric  acid  in  three  forms,  or  as  "avail- 
able,'' potash  and  nitrogen  or  ammonia^ 

As  now  guaranteed  in  our  market,  these  classes  of  fertilizers  may 
run  anywhere  between  the  points  below: 

Ground  bone.  From  12  to  25  per  cent,  phosphoric  acid,  and  from 
1  to  6  of  nitrogen. 

South  Carolina  Rock  {acidulated^  From  7  to  30  per  cent,  of  avail- 
able  phosphoric  acid. 

Alkaline  fertilizers ,  From  4  to  6  per  cent,  of  available  phosphoric 
acid,  and  2  to  5  of  potash,  soluble  in  water. 

Dissolved  animal  bone.  From  6  to  10  per  cent  of  available  phos- 
phoric acid,  and  1  to  3  of  ammonia. 

Complete  fertilizers.  These  vary  so  much  in  the  relative  propor- 
tions of  phosphoric  acid,  potash  and  ammonia  that  it  is  impossible  to 
give  anything  like  a  fair  average;  the  amounts  vary  with  the  price  of 
the  fertilizer  and  the  crop  for  which  it  is  intended. 

Tke  general  reader  may  learn  much  of  the  features  which  dis- 
tinguish these  different  grades  of  fertilizers  from  the  Fertilizer 
Analyses  List,  publidied  by  the  Board;  this  list  contains  the  result 
of  the  analyses  of  a  lai^e  number  of  samples  selected  by  special 
agents  and  tested  by  the  chemists  employed  by  the  Board;  they  are 
distributed  free  to  all  who  apply  for  them,  and  in  the  various  forms, 
not  less  than  35,000  copies  are  annually  sent  out.  They  show  ihe  ex- 
act relation  of  the  various  kinds  of  fertilizers  to  each  other,  and  the 
relation  to  the  act  of  June  28th,  1879,  to  them,  and  will  furnish  a 
valuable  addition  to  the  information  wanted  in  relation  to  the  vari- 
ous brands  of  fertilizers  sold  in  the  State. 

The  record  of  brands  licensed  during  the  year  ending  August  1st, 
1894,  shows  the  following  proportions  of  each  class  of  fertilizers: — 
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1.  Ground  bone, 103  Brands. 

2.  South  Carolina  Bock, 91  " 

3.  Dissolved  Animal  Bone,   17  ** 

4.  Alkaline  Fertilizers,    42  « 

5.  Complete  Fertilizers, 559  ^ 

In  Complete  Fertilizers  tihie  law  requires  that  the  analysus  on  the 
bags  shall  state  the  following  ingredients  as  they  exist:  Soluble  tnd 
reverted  phosphoric  acid,  insoluble  phosphoric  acid,  potash  "soluble  in 
water;''  and  of  "nitrogen  or  its  equivalent  in  ammonia  in  an  avail- 
able form.'' 

Potash  may  exist  and  be  stated  in  a  form  other  than  that  known 
as  "potash  soluble  in  water,"  in  which  its  benefits  to  the  crop  may  be 
materially  curtailed.  Ammonia  may  be  derived  from  material  in 
which  it  does  not  exist  in  "an  available  form,"  and  hence  be  of  little 
use  as  plant  food.  As  the  law  is  worded,  potash  not  soluble  in  water, 
or  ammonia  not  in  an  available  form,  is  excluded  from  the  analysis 
on  the  bags. 

In  Ground  Bone,  the  phosphoric  acid  may  be  stated,  according  to 
custom,  as  "insoluble"  not  because  it  is  in  reality  insoluble,  but  be- 
cause this  is  a  term  understood  by  both  manufacturer  and  consumer; 
bnt  it  should  be  understood  that  phosphoric  acid,  possibly,  even  in  un- 
treated South  Carolina  Kock,  is  more  or  less  soluble  and  sooner  or 
later  becomes  available  as  plant  food.  In  fact,  it  may  be  assumed 
that  the  relative  merits  of  different  fertilizers  in  the  same  class  and 
fertilizers  in  different  classes,  depends  very  largely  upon  the  avail- 
ability or  solubOity  of  their  phosphoric  acid. 

Ground  Bonb. 

During  the  year  ending  August  1st,  1894,  the  farmers  of  the  State 
used  about  3,750  tons  of  ground  bone  as  such  and  not  mixed  with 
other  ingredients;  for  this  they  paid  about  |115,750;  they  probably 
received  as  great  a  return  for  the  amount  expended  as  from  any  other 
class  of  fertilizers  sold  in  the  State.  The  only  drawback  with  which 
its  general  use  meets,  as  compared  with  other  fertilizers,  is  in  the 
slowness  of  its  action;  its  phosphoric  acid  has  not  been  changed 
from  the  so-called,  insoluble  form  to  that  of  the  "available  or  soluble 
and  reverted  combined."  Tke  phosphoric  acid  is  in  a  form  in  which  it 
eventually,  all  becomes  available  as  plant  food,  and  its  use,  as  com- 
pared with  other  fertilizers,  is  merely  a  question  of  the  length  of  time 
during  which  action  may  be  expected. 

In  far  too  many  cases,  consumers  of  this  class  of  fertilizers  think 
that  if  they  obtain  "Animal  Bone"  they  are  safe  and  certain  to  obtain 
results  at  a  profit  over  the  cost  "Pure  Ground  Animal  Bone"  will 
vary  greatly  in  value,  even  when  no  adulteration  is  present,  and  the 
analysis  on  the  bags  is  the  only  safe  guide  for  the  purchaser;  appear- 
ance is  of  but  little  value  a«  a  guide,  but  the  analysis  will,  iii  all  cases, 
show  the  consumer  the  character  of  the  goods.  The  consumer  should 
learn  to  purchase  ground  bone  as  the  manufacturer  does;  the  latter, 
in  making  his  contract,  does  not  usually  stop  with  the  use  of  the 
words,  "Pure  animal  bone,"  but  he  goes  one  step  further  and  demands 
that  it  shall  be  "the  run  of  tiie  pile;"  and  it  is  here  that  a  chance  for 
loss  comes  in  for  the  consumer  who  buys  his  bone  without  any  knnwl 
edge  of  analysis. 
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PURE 


GROUND  ANIMAL  BONE. 


SOO  LBS. 


MANUF-ACTURED    BY 


THE  BROWN  FERTILIZER  COMPANY, 


HARRJSBURQ,  PA. 


Guaranteed  Analysis. 


Moisture,  6  to  8  per  cent. 

Phosphoric  acid, 22  "  25  "  « 

Equal  to 

Bone  phosphate,    46  to  48  per  cent. 

Nitrogen,    3  "  4  «  " 

Equal  to 

Ammonia,   3J  to  4J  i)er  cent 

17-7-94 
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To  illustrate:  Snppoee  that  a  train-load  of  unground  bone  be 
dumped  down  in  the  yards  of  one  of  the  large  fertilizer  factories  in 
Philadelphia,  New  York  or  Boston;  if  these  bones  are  ground  from 
the  pile,  just  as  they  come,  we  have  what  the  manufacturers  under- 
stand by  "the  run  of  the  pile,**  and  we  have  some  guarantee  as  to  the 
amount  of  phosphoric  acid  and  nitrogen  the  material  will  contain; 
but  suppose  that  the  manufacturer  of  umbrella  handles  selects  from 
the  pile  all  the  hard  shin  and  other  solid  bones  suited  to  his  purposes, 
and  that  he  is  followed  by  a  manufacturer  of  bone  ornaments  who 
takes  the  shorter  and  smaller  hard  bones;  that  this  manufacturer  is 
followed  by  the  manufacturer  of  course  ground  bone  for  furnishing 
bone  black  to  sugar  manufacturers,  and  that  he  is  in  turn  followed  by 
another,  who  takes  the  better  class  of  bones  suited  to  his  purposes. 
What  is  left  is  perfectly  '*pure  animal  bone,"  but  may  be  less  econom- 
ical at  120.00  per  ton,  that  the  "run  of  the  pile"  at  |28.00,  or  the 
harder  bones  at  |32.00  per  ton. 

The  average  of  a  large  number  of  analyses  of  ground  bone,  extend- 
ing over  a  series  of  several  years,  has  been  very  nearly  as  follows: 

Moisture,    5.75  per  cent 

Insoluble  phosphoric  acid, 22.15  per  cent 

Nitrogen,    3.65  per  cent 

Oommercial  value,  per  ton, |36.80 

Selling  price,  per  ton, 32.87 

The  analyses  made  by  the  Board  show  that,  taking  two  extremes, 
there  may  be  the  following  difference  in  the  composition  and  value 
of  samples  as  selected  by  the  special  agents  of  the  Board: 

1.  Phosphoric  acid,  17.05  per  cent;  Nitrogen,  3.58  per  cent 

2.  Phosphoric  acid,  27.89  per  cent;  Nitrogen,  3.16  per  cent 
According  to  the  system  of  valuations,  adopted  by  the  Board  for 

the  year  ending  August  1st,  1894,  the  first  sample  would  have  a 
"Comparative  commercial  value''  of  |28.35  per  ton,  and  the  second 
one  a  valuation  of  |42.76. 

In  the  case  of  these  two  samples,  our  records  show  that,  although 
it  had  a  lower  comparative  commercial  value,  the  purchaser  of  No.  1 
gave  133.00  per  ton,  while  the  consumer  who  purchased  No.  2,  got  it 
for  130.00  per  ton.  Is  it,  then,  to  be  wondered  at,  that  buying  in  this 
way,  purchasers  disagree  in  the  results  obtained,  and  that  we  oc- 
casionally meet  with  those  who  claim  that  as  a  profitable  fertilizer, 
ground  bone  is  a  failure? 

Comparing  the  purchasers  of  these  two  samples,  it  appears  that  No. 
1  obtained  a  value  of  but  |28.35  for  |33.00  expended,  while  the  pur- 
chaser of  the  second  sample  obtained  a  value  of  $42.76  for  an  outlay 
of  bnt  130.00;  is  it  unreasonable  to  suppose  that  the  former  may  have 
failed  to  obtain  any  profit,  while  the  latter  realized  a  good  percentage 
upon  his  outlay? 

We  find  upon  this  year's  records  of  the  Board,  brands  of  ground 
bone,  (so  called),  upon  the  market,  in  which  the  manufacturer  only 
guarantees,  on  the  sacks  and  in  the  analysis  recorded  in  the  office  of 
the  Board,  from  12  to  15  per  cent  of  phosphoric  acid;  other  manu- 
facturers guarantee  their  purchasers  22  to  25  per  cent,  and  some  as 
high  as  26  per  cent 

A  careful  examination  of  the  contents  of  the  sacks  would  probably 
fail  to  show  this  difference  in  their  value,  and  yet  the  difference  does 
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exist;  and  consumers  who  buy  carelesitfy  or  by  guess,  would  be  quite 
as  likely  to  select  the  lower  grade,  especially  as  its  price  per  ton  is 
lower. 

Phosphoric  acid  may  be  safely  taken  as  the  criterion  of  value  in 
ground  bone,  for  while  nitrogen  or  ammonia  may  occupy  a  secondary 
position,  it  can  mostly  be  furnished  from  some  other  source  more 
economically;  it  is  safe  to  assume  that  of  two  samples  of  bone,  one 
showing  12  per  cent  of  phosphoric  acid  and  the  other  24,  the  latter  is 
worth  at  least  twice  as  much  per  ton  as  the  former,  and  that,  if  freight 
is  an  object  in  enhancing  cost,  there  is  e\'en  a  greater  difference. 

Inasmuch  as  plants  can  only  obtain  nourishment  and  food  from 
the  outside  of  particles  of  commercial  fertilizers,  and  it  is  evident 
that  this  outside  area  is  increased  by  finer  mechanical  division,  it  fol- 
lows that  the  finer  ground  bone  is,  other  things  being  equal,  the  more 
valuable  it  is  per  ton  to  the  consumer. 

Theoretically,  a  given  weight  of  bone  will  have  a  certain  manurial 
effect,  and  will  contain  a  certain  amount  of  phosphoric  acid  and  nitro- 
gen, whether  it  be  whole,  coarsely  or  finely  ground;  but  it  is  evident 
that  the  more  finely  it  is  ground,  the  more  rapidly  it  will  give  up  its 
plant  food  to  the  crop.  It  therefore  follows  that  fine  bone  is  more 
valuable  than  coarse,  and  it  is  evident  that  the  more  finely  it  is 
ground,  the  greater  its  cost  to  the  manufacturer. 

In  its  system  of  valuations,  the  Board  has,  therefore,  adopted  a 
scale  of  prices  for  phosphoric  acid  and  nitrogen  in  bone,  dependent 
upon  its  mechanical  condition  as  to  fineness,  and  the  following  stand- 
ard of  division  has  been  established  in  justice  to  all  parties  interested. 

'the  bone  is  sifted  into  four  grades,  and  assigned  the  following  com- 
parative conditions: 

Fine.      Through  a  sieve  with  meshes  of  l-50th  of  an  inch. 

Fine-medium,  Through  a  sieve  with  meshes  of  l-25th  of  an  inch. 

Medium.  Through  a  sieve  with  meshes  of  l-12th  of  an  inch. 

Coarse.  Not  going  through  a  sieve  with  meshes  of  l-12th  of  an  inx^h. 

The  valuations,  as  adapted  to  this  scale  of  divisions,  were  as  follows: 

PhnwphMic  add.  NitroQtn.- 

Pine  bone, 7  cts. 161  cts. 

Pine  medium  bone, 6  cts. 13  cts. 

Medium  bone, 5  cts.  lOi  cts. 

Coarse  bone, 4cta SJcts. 

The  law  requires  that  in  his  guaranteed  analysis  of  ground  bone, 
either  in  the  ofSce  of  the  Board  or  on  the  sacks^  the  manufacturer 
shall  state  the  {xhosphoric  acid  as  such,  and  not  state  it  in  the  form 
of  ^*Bone  phosphate;"  there  is  no  objection  to  such  a  statement  of 
analysis  as  "Phosphoric  acid,  22  to  25  per  cent,  equivalent  to  bone 
phosixhate,  48  to  55  per  cent,"  for  the  consumer  or  purchaser  then  un- 
derstands that  the  two  statements  are  counterparts  and  are  equiv- 
alent to  each  other;  but  it  would  be  manifestly  unjust  to  permit  one 
manufacturer  to  brand  '^one  phosphate"  and  compel  another  to 
brand  ^'phosphoric  acid,"  as  the  consumer  will  not  understand  that 
'T>one  phosphate^'  is  (practically),  represented  by  figures  twice  as 
great  as  those  for  phosphoric  acid. 

A  majority  of  manufacturers  in  branding  their  ground  bone  state 
the  ammonia  in  preference  to  giving  the  percentage  of  nitrogen;  a 
few  still  retain  the  statement  of  nitrogen.     To  compare  the  two 
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brands,  the  consumer  has  but  to  remember  that  fourteen  pounds  of 
nitrogen  are  equivalent  to  seventeen  of  ammonia,  and  reduced  one  to 
the  other.  Upon  this  basis,  manufacturers  usually  prefer  to  state  am- 
monia, probably  because  it  is  the  larger  figure,  and  it  would  perhaps 
be  best  that  a  universal  rule  should  be  made  in  favor  of  ammonia,  for 
in  that  case,  the  consumer  would  have  one  source  of  danger  removed. 

Acidulated  South  Carolina  Rock. 

South  Carolina  Rock,  as  it  comes  from  the  regions  of  the  Ashley 
and  Cooper  rivers,  or  from  the  phosphate  beds  of  Florida,  has  its 
phosphoric  acid  more  tightly  locked  up  than  in  ground  bone,  and  if  it 
becomes  available  at  all,  without  chemical  action,  it  is  only  after  a 
long  space  of  time  and  exceedingly  minute  mechanical  division;  its 
action,  even  under  the  most  favorable  circumstances,  is  too  slow  to 
warrant  its  economical  use  as  a  fertilizer. 

Chemical  action  has  thus  far  been  found  more  economical  than 
mechanical  division,  and  all  attempts  to  use  it  in  its  natural  condi- 
tion but  finely  ground,  have  resulted  in  a  failure;  there  are,  however, 
indications  that  in  the  course  of  time,  deposits  may  be  found  which 
will  be  obtained  at  a  cost  which  may  warrant  their  application  in  an 
undissolved  condition. 

There  are  several  plans  for  breaking  up  the  chemical  aflSnity  which 
renders  this  material  unfit  for  a  fertilizer  in  its  natural  condition; 
the  most  common  is  that  of  the  addition  of  sulphuric  acid,  diluted  by 
water.  This  operation  results  in  the  formation  of  two  other  forms  of 
phosphoric  acid,  known  in  chemistry  as  mono-calcic  and  di-calcic  phos- 
phate, the  remaining  phosphoric  acid  not  changed  by  the  chemical 
action  taking  the.name  of  tri-calcic  phosphates;  these  names  are  given 
from  the  fact  that  the  first  contains  one  proportion  of  lime,  the  second 
two  and  the  third  three.  These  forms  are  familiarly  known  to  the 
consumer  as  "soluble,"  "reverted"  and  "insoluble"  phosphoric  acid; 
their  relation  to  phosphoric  acid  and  lime  are  shown  as  follows: — 

Lime. 

Tri-calcic  or  "insoluble" Lime Phosphoric  acid. 

Lime. 

Lime. 

Di-calcic  or  **reverted" Lime Phosphoric  acid. 

Water. 

Lime. 

Mono-calcic  or  "soluble" Water. Phosphoric  acid. 

Water. 

Tri-calcic  or  insoluble  phosphate,  is  the  natural  condition  in  ground 
bone  and  untreated  South  Carolina  Rock;  it  is  insoluble  in  water  but 
is  sparingly  soluble  in  certain  saline  solutions  found  in  the  soil;  it 
usually  contains  from  42  to  46  per  cent  of  phosphoric  acid. 

i'Calcic  or  '* reverted  phosphate, ^^  is  formed  by  the  action  of  the 
added  sulphuric  acid  which  deprives  the  "insoluble"  of  one  proportion 
of  its  lime;  it  is  also  insoluble  in  water,  but  soluble  in  saline  solutions 
of  the  soil  to  a  much  greater  extent  than  the  "insoluble;"  when  pure 
it  contains  abont  52  per  cent  of  phosphoric  acid. 
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ACIDU  L  A.TED 


South  Carolina  Rock. 


SOO  LBS. 


MA.NUPACnrURBI>    BY 


THE  BROWN  FERTILIZER  COMPANY, 


HARRISBURa,  PA. 


Guaranteed  Analysis. 

Moisture,   10  to  13  per  cent. 

Soluble  phosphoric  acid,  8to    9  per  cent. 

Reverted  phosphoric  acid,   3  to    4  per  cent 

Equal  to 

Available  phosphoric  acid,  11  to  13  per  cent. 

Insoluble  phosphoric  acid, 1  to    2  per  cent. 
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Mon-calcic  or  soluble  phosphate^  is  soluble  in  water  and  is  formed 
by  the  action  of  sulphuric  acid  which  robs  the  insoluble  of  two  parts 
of  its  lime;  it  does  not  exist  in  a  natural  condition,  for  when  added  to 
a  soil  containing  any  portion  of  lime  (and  all  practically  do),  it  takes 
up  the  lost  one  portion  of  lime  and  **goes  back,"  or  "reverts"  to  the 
calcic  condition.  Hence  we  may  infer  that  it  is  not  to  the  interest 
of  the  consumer  to  have  the  manufacturer  carry  the  process  so  far 
as  to  make  the  mono-calcic  or  soluble  condition,  but  inasmuch  as  the 
operation  is  more  expensive  to  the  manufacturer,  our  valuations  al- 
low him  one-half  cent  i)er  pound  more  for  the  soluble  than  for  the 
reverted. 

From  what  has  already  been  stated,  it  is  very  evident  that  the 
value  of  Acidulated  South  Carolina  Rock  to  the  consumer  depends 
greatly  upon  the  amount  of  phosphoric  acid  which  exists  in  the  sol- 
uble or  reverted  condition,  or  as  "available"  phosphoric,  which  is  the 
result  of  adding  the  percentages  of  the  soluble  and  reverted  together. 
It  is  also  evident  that,  after  the  expense  of  grinding  is  deducted,  the 
cost  to  the  manufacturer  is  in  proportion  to  the  i)ercentage  which  he 
makes  "available." 

This  fact  plainly  indicates  to  the  purchaser  the  great  importance  of 
thoroughly  understanding  an  analysis,  for  without  this  knowledge,  he 
may  pay  as  much  for  South  Carolina  Rock  with  but  7  i)er  cent,  avail- 
able, aa  for  that  which  is  guaranteed  to  contain  15  per  cent.  Depend- 
ing upon  this  want  of  knowledge  on  the  part  of  the  consumer,  some 
manufacturers  place  several  grades  of  South  Carolina  Rock  upon  the 
market,  each  being  branded  with  a  different  percentage  of  available 
phosphoric  acid;  these  grades  vary,  as  is  shown  by  the  record  book 
of  the  Board,  from  10  to  12  per  cent  to  as  high  as  even  15  to  17  per 
cent,  the  result  being  that,  to  the  uninitiated,  the  higher  grades  are 
made  to  sell  the  lower  ones,  the  consumer  not  properly  understanding 
the  difference  as  is  clearly  indicated  by  the  analysis  on  each  sack. 

Many  cases  have  also  been  brought  to  the  knowledge  of  the  writer 
ifl  which  purchasers,  after  having  obtained  a  fair  knowledge  of  the 
meaning  and  value  of  the  analysis,  have  failed  to  appreciate  the  differ- 
ence in  value  to  them  of  goods  running  10  per  cent  and  others  run- 
ning to  15  per  cent. ;  the  difference  in  price  as  made  by  manufacturers 
and  especially  by  agents,  is  always  in  favor,  to  them,  of  profit  on  the 
lower  grades — ^tiiat  is  to  say,  in  the  lower  grades,  the  consumer  pays 
more  per  pound  for  his  available  phosphoric  acid  than  he  does  in  the 
higher  ones.  * 

South  Carolina  Rock  affords  to  the  customer  the  easiest  of  aU  an- 
alyses to  understand,  because  he  has  but  the  one  ingredient  to  watch, 
(phosphoric  acid),  and  that  only  in  its  three  forms,  or,  if  the  manufac- 
turer gives  the  percentage  of  "available,"  but  one  form,  for  that  of  the 
insoluble  is  not  worthy  of  his  attention,  except  as  it  may  serve  as  a 
reverse  measure  of  the  available.  In  all  other  fertilizers  he  has  at 
least  two  and  mostly  three,  ingredients  to  look  after. 

In  this  connection  the  consumer  should  always  remember  that 
when  he  finds  the  bags  branded,  with  soluble  phosphoric  acid,  reverted 
phosphoric  acid  and  insoluble  phosphoric  acid,  it  matters  not  what 
the  name  of  the  fertilizer  may  be,  what  the  agent  may  tell  him,  or 
what  the  price  asked  for  the  fertilizer  is,  he  is  buying  Acidulated 
South  Carolina  Rock,  and  its  value  is  solely  determined  by  the  per- 
centajTf*  ^f  available  phosphoric  acid  which  is  guaranteed. 
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In  this  connection  the  purchaser  should  not  be  misled  by  the  dupli- 
cation of  terms  used  by  some  manufacturers  as  a  means  of  imposi- 
tion upon  consumers  who  are  not  posted  in  analyses;  thas,  for  in- 
stance, we  may  give  the  following  as  taken  from  sacks  containing 
goods  offered  for  sale  in  our  State: 

Soluble  phosphoric  acid, 8  to  10 

Keverted  phosphoric  acid, 3  to    4 

Available  phosphoric  acid,  11  to  14 

Bone   ixhosphate,  25  to  30 

Insoluble  phosphoric  acid, 1  to    2 

Total  phosphoric  acid,  12  to  16 

Total  bone  phosphate, 30  to  35 

The  analysis,  robbed  of  aU  duplication,  means  the  following: 

Soluble  phosphoric  acid, 8  to  10 

Reverted  phosphoric  acid, 3  to  4 

Insoluble  phosphoric  acid, 1  to  2 

The  term  "available"  means  simply  the  adding  together  of  the  "sol- 
uble*'  and  "reverted;''  and  the  bone  phosphate  means  practically,  the 
multiplication  of  the  phosphoric  acid  by  two,  because  one  part  of 
available  is  practically  equal  to  two  of  bone  phosphate. 

A  want  of  knowledge  of  the  nature  of  the  analysis  also  renders 
purchasers  liable  to  loss  and  often  disappointment,  from  the  fact 
that  in  some  cases,  the  manufacturers  brand  their  sacks  with  the 
name  of  the  fertilizer  resembling  that  of  a  Complete  Fertilizer,  but 
they  at  the  same  time  use  the  usual  analysis  for  South.  Carolina  Bock, 
and  by  which  it  may  readily  be  known.  Cases  have  been  brought  to 
our  knowledge  in  which  the  consumer  has  purchased  "soluble  bone 
phosphate"  and  "dissolved  bone  phosphate"  under  the  impression  that 
he  was  buying  a  complete  fertilizer;  the  only  protection  against  this 
error  on  the  part  of  the  consumer  is  the  study  of  the  brand  and  its 
meaning,  and  when  he  has  accomplished  this,  he  is  in  no  danger  of 
being  deceived  in  this  way.  This  practice  is  usually  found  to  be  the 
result  of  deception  on  the  part  of  the  agent,  but  he  is  in  this  assisted 
by  the  manufacturer,  who  gives  to  South  Carolina  Rock  a  brand 
which  misleads  the  uninitiated  consumer. 

Our  attention  has  been  directed  to  one  case  in  which  the  manufac- 
turer has  added  to  his  South  Carolina  Bock  analysis  the  following 
misleading  line: 

"Ammonia,   % 0.00  per  cent," 

the  apparent  intent  being  to  catch  the  eye  of  the  unguarded  pur- 
chaser with  the  word  "ammonia,"  and  thus  lead  him  to  suppose  that 
he  was  obtaining  something  more  than  plain  South  Carolina  Bock. 
All  South  Carolina  Bock,  under  the  reagents  used  by  the  chemists, 
shows  a  trace  of  nitrogen;  this  may  come  from  undecomposed  matter 
in  the  Bock  itself,  or  it  may  exist  as  an  impurity  in  the  sulphuric 
acid  used;  some  manufacturers  add  to  their  analysis,  and  sometimes 
also  a  small  portion  of  ammonia  to  the  fertilizer,  and  in  their  analysis 
guarantee: 

"Ammonia,  0.%  to  0.50  per  cent" 
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Originally,  this  addition  had  for  its  object  the  insertion  of  the 
analysis  of  the  fertilizer  in  onr  list  of  "Complete  Fertilizers,"  and  the 
addition  of  |4.00  per  ton  for  bagging,  mixing,  etc.,  but  this  object  not 
having  been  accomplished,  the  addition  is  retained  not  only  for  the 
purpose  of  obtaining  the  added  valuation  for  the  nitrogen,  but  also 
to  add  to  the  analysis  and  to  the  price  asked  for  the  fertilizer. 

Purchasers  of  South  Carolina  Rock  should  protect  themselves  by 
studying  up  the  analysis,  and  buy  it  only  for  the  "Available"  phos- 
phoric acid  guaranteed  to  be  in  it;  they  should  not  be  misled  by  guar- 
antees of  slight  amounts  of  ammonia,  or  by  names  which  have  a 
tendency  to  mislead;  practically,  all  they  get  is  the  available  phos- 
phoric acid,  and  they  should  buy  for  it  alone. 

In  connection  with  the  purchase  of  South  Carolina  Bock,  it  may 
be  noted  that  the  tendency  of  farmers  to  buy  it  according  to  the  price 
asked  per  ton,  and  often  regardless  of  its  quality,  has  compelled  the 
withdrawal  of  the  higher  grades  from  the  market-  In  former  years, 
brands  were  placed  upon  the  market  guaranteed  to  contain  over  30  per 
cent,  of  available  phosphoric  acid,  but  through  comparison  by  price 
alone,  they  have  been  forced  from  the  retail  market,  and  are  now  pur- 
chased by  other  manufacturers,  either  as  a  basis  of  phosphoric  acid  in 
complete  fertilizers,  or  increased  by,cheap  "fillers"  from  one  ton  to  three, 
and  sold  at  a  comparatively  higher  price  per  ton.  Purchasei-s  have 
refused  to  pay  manufacturers  at  the  rate  of  75  cents  per  cent,  or  unit, 
for  high  grade  goods,  and  have  purchased  lower  grades  at  fl.OO  per 
cent,  or  unit. 

•Hie  better  way  is  to  value  the  available  phosphoric  at  its  cost  pet 
pound. \  this  can  be  done  by  multiplying  the  percentage  guaranteed  by 
twenty,  to  get  the  number  of  pounds  guaranteed  per  ton,  and  then 
divide  the  price  per  ton  by  the  result;  this  will  give  the  cost  per  pound 
of  the  available  phosphoric  acid. 

As  an  illustration,  suppose  that  a  15  per  cent,  rock  can  be  purchased 
for  f  15.00  per  ton;  twenty  times  fifteen  gives  us  300,  or  the  number 
of  pounds  of  available  phosphoric  acid  in  one  ton;  divide  the  price 
per  ton  (|15.00),  by  this  and  we  obtain  its  cost  per  pound,  or  5  cents. 
In  a  ten  per  cent  article,  at  the  same  price  per  ton,  the  available 
ixhosphoric  acid  would  cost  the  purchaser  at  the  rate  of  1\  cents  per 
I)ound. 

Any  one  who  wishes  to  estimate  the  loss  to  farmers  by  the  careless 
purchase  of  South  Carolina  Rock  need  only  look  over  the  Fertilizer 
Analysis  Lists  issued  by  the  Board;  there  he  will  see  South  Carolina 
Bock  selling  at  all  prices,  from  |14.50  up  to  even  |30.00  per  ton;  and 
in  some  cases,  the  higher  priced  articles  having  the  lower  "compara- 
tive commercial  vatoe." 

Taking  tie  average  analyses  of  a  large  number  of  samples  of  South 
Carolina  Bock,  made  from  samples  sent  in  during  several  years  jmst 
by  the  special  agents  of  the  Board,  we  find  the  following  to  be  the 
result: 

Moisture,    9.98  per  cent 

Soluble  phosphoric  acid, 10.20  per  cent 

Beverted  phosphoric  acid,  3.40  per  cent 

Equal  to  available  phosphoric  acid,  13.60  per  cent 

Comparative  commercial  value,  |22.25 

Average  selling  price, 118.40 
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Alkaline  Fertilizers. 

The  appearance  of  this  comparatively  new  class  of  fertilizers  upon 
our  markets  within  the  past  five  years,  and  the  rapid  increase  in 
their  consumption,  is  probably  due  to  a  combination  of  two  causes, 
both  working  in  the  same  direction.  Farmers  who  purchase  by  price 
per  ton,  alone,  demanded  a  lower  grade  of  fertilizer,  but  would  not  pur- 
chase South  Carolina  Rock  at  complete  fertilizer  prices,  and  the  fact 
that  in  localities  where  large  amounts  of  rich  barn-yard  manure  were 
applied,  there  was  already  sufficient  nitrogen  in  the  soil  for  the  wants 
of  the  crop,  led  to  the  introduction  of  a  fertilizer  in  which  the  most 
expensive  ingredient  (nitrogen  or  ammonia),  was  left  out 

In  the  earlier  history  of  the  class,  the  trouble  was  that  the  reduc- 
tion in  cost  to  the  manufacturer  was  not  accompanied  by  a  cor- 
responding reduction  in  the  price,  and  as  a  natural  consequence,  such 
fertilizers  did  not  yield  the  profitable  returns  to  the  consumer  that 
they  should  have  done.  In  a  majority  of  cases,  they  were  composed  of 
Acidulated  South  Carolina  Bock,  mixed  with  a  low  grade  of  potash; 
as  for  instance,  Kainit;  with  the  South  Carolina  Bock  at  (15.00  per 
ton,  and  the  Kainit  at  |14.00,  any  admixture  of  the  two  which  could 
be  eold  at  |25.00  to  |30.00  per  ton  was  profitable  to  the  manufacturer, 
and  afforded  liberal  commissions  to  agents.  Within  the  past  three 
years,  however,  the  prices  of  this  class  of  goods  has  been  reduced  to 
figures  more  nearly  corresponding  to  the  market  value  of  the  ingred- 
ients, and  we  now  find  them  selling  as  low  as  (17.00;  and  at  this  price, 
giving  excellent  results  for  the  money  expended.  As  before  stated, 
their  place  appears  to  be  upon  land  already  containing,  from  other 
sources,  sufficient  nitrogen  for  the  wants  of  the  crop. 

In  the  guaranteed  analysis  of  this  class  of  fertilizers,  we  usually 
have,  if  made  from  South  Carolina  Bock  and  kainit  or  other  potash 
salts»  a  statement  of  phosphoric  acid  in  its  three  forms  (or  as  available 
only),  and  potash;  the  value  of  the  fertilizer  depending,  as  in  other 
cases,  upon  the  relative  amounts  of  each  ingredient  guaranteed. 

Taking  three  years  in  succession,  we  find  the  average  official  an- 
alysis of  this  class  of  goods  to  have  been  as  follows: 

Moisture,    12.12  per  cent 

Soluble  phosphoric  acid,  8.27  per  cent 

Beverted  phosphoric  acid, 3.40  per  cent 

Equal  to 

Available  phosphoric  acid,  11.67  per  cent 

Insoluble  phosphoric  acid,   1.12  per  cent 

Potash,   3.28  per  cent. 

Comparative  commercial  value, (22.84  per  ton. 

Average  selling  price,   (19.67  i)er  ton. 

In  the  purchase  of  this  class  of  fertilizers,  it  is  well  to  remember 
that  no  matter  what  the  name  and  price,  if  the  guaranteed  analysis 
shows  nothing  but  phosphoric  acid  (in  three  forms  or  as  available), 
and  potash,  you  are  getting  South  Carolina  Bock  and  potash.  If  the 
manufacturer  has  used  ground  animal  bone  in  the  composition  of  the 
fertilizer,  he  will,  in  his  guaranteed  analysis,  claim  ammonia  and  will 
use  the  words,  "animal''  or  "raw  bone''  in  the  name  of  the  fertilizer. 
In  the  absence  of  the  use  of  either  of  these  titles  and  no  ammonia 
claimed,  the  purchaser  should  always  assume  that  he  is  getting  South 
CaroUna  Bock  and  some  salts  of  potash. 
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ALKALINE  PHOSPHATE, 


200  IbB. 


Manufactured  by 


THE  BROWN  rERTHilZER  COMPANY, 


Harrisburg,  Pa. 


Guaranteed  Analysis. 


Moisture,    11.50  per  cent. 

Soluble  phosphoric  acid, 6to7  per  cent 

Reverted  phosphoric  acid, 3  to  4  per  cent 

EquaJ  to 

Available  phosphoric  acid, 9  to  11  per  cent 

Potash, 4  to   5   per  cent 

Equal  to  sulphate  of  potash, 8  to  10  per  cent 
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The  law  distinctly  requires  a  statement  in  the  recorded  and  guaran- 
teed analysis  of  "potash  soluble  in  water."  In  Alkaline  fertilizers, 
more  perhaps  than  in  any  other  class,  we  find  that  there  is  a  tendency 
on  the  part  of  manufacturers  to  state  the  potash  as  "sulphate  of 
potash,''  instead  of  simply  "potash,"  which  is  understood  by  the  trade 
and  by  common  consent  to  mean  "potash  soluble  in  water." 

When  we  remember  that  100  pounds  of  sulphate  of  potash  are  only 
equivalent  to  54.  of  ^^tash,"  the  intent  of  this  variation  of  analysis 
is  evidently  to  mislead  the  consumer  into  the  belief  that  he  is  obtain- 
ing a  larger  percentage  of  potash  than  the  guarantee  really  calls  for. 
Some  manufacturers  use  the  following  form,  which  is  neither  objec- 
tionable nop  illegal: 

Potash, 2  to  3  per  cent 

Equivalent  to  (or  equal  to)  sulphate  of  potash, 4  to  6  per  cent. 

This  caution  applies  with  epual  force  to  all  fertilizers  which  contain 
potash,  and  the  tendency  to  use  the  statement  of  sulphate  of  potash, 
to  the  exclusion  of  potash  only,  is  to  be  noted  in  complete  fertilizers; 
in  neither  case  Is  It  admissible,  and  if  found  and  reported  by  the 
special  agents  of  the  Board,  the  goods  must  be  held  unsold  until  the 
law  has  been  stricfly  complied  with. 

Dissolved  Animal  Bone. 

This  brand,  as  understood  by  the  trade,  is  used  to  distinguish 
ground  animal  bone  which  has  been  treated  with  sulphuric  acid  for 
the  purpose  of  making  it  more  readily  available  as  plant  food.  The 
original  ton  of  bone  contains  a  definite  amount  of  manurial  action  or 
value,  and  the  fact  that  it  has  been  treated  with  sulphuric  acid  does 
not  add  anything  of  action  or  actual  value  to  the  ton;  the  acid,  as  it 
has  been  shown  in  the  case  of  South  Carolina  Bock,  merely  makes  the 
phosphoric  acid  available;  the  same  changes  as  were  noted  in  the 
treatment  of  South  Carolina  Bock  take  place  and  might  be  described 
by  exactly  the  same  formula. 

The  action  having  been  quickened  by  the  use  of  the  swlphuric  acid, 
it  naturally  follows  that  the  effect  is  exhausted  that  much  sooner, 
but  the  fact  is,  that  the  total  effect  has  been  somewhat  decreased,  be- 
causie  the  water  and  acid  added  is  not  entirely  dried  out,  and  hence, 
adds  to  the  weisrht,  and  to  that  extent  at  least,  decreases  the  total 
amount  of  manurial  action.  As  a  proof  of  this,  it  may  be  noted  that 
for  the  years  181)2-8,  the  averacre  amount  of  moisture  in  the  samples  of 
dissolved  animal  bone  tested  by  the  Board,  was  found  to  be  9.34  per 
cent.,  while  the  average  moisture  in  the  samples  of  bone  selected  dur- 
ing the  same  year,  was  but  5.89  der  cent ;  a  difference  of  69  pounds  of 
moisture  per  ton  of  fertilizer. 

In  its  guaranteed  and  recorded  analysis,  dissolved  animal  bone  dif- 
fers from  South  Carolina  Bock  in  the  fact  that  it  contains  ammonia 
or  nitrosren  in  considerable  amounts,  and  South  Carolina  Bock  does 
not;  it  differs  also  from  the  class  of  Alkaline  fertilizers  in  that  it  con- 
tains nitrocren  and  no  potash  at  all;  it  differs  from  Complete  fertiliz- 
ers in  that  it  contains  no  potash*  and  the  addition  of  some  salt  of 
potash  would  at  once  convert  it  into  an  ammoniated  animal  bone  phos- 
phate^' and  it  would  be  sold  and  known  to  the  trade  as  such. 
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PURE 


DISSOLVED  ANIMAL  BONE, 


200  lbs. 


Manufactured  by 


THE  BROWN  FERTILIZER  COMPANY, 


Hamsburg,  Pa. 


Guaranteed  Analysis. 


Moisture,    8  to  9  per  cent. 

Soluble  phosphoric  acid, 7to  8  per  cent. 

Reverted  phosphoric  acid, 3  to   4  per  cent. 

Equal  to 

AvaDable  phosphoric  acid,  10  to  12  per  cent 

Nitrogen,   2  to  3   per  cent 

Equal  to 

Ammonia,   3  to  4  per  cent 
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The  average  analysis  of  this  class  of  goods,  taken  from  the  official 
analyses  of  the  Board  for  a  term  of  years,  has  been  as  follows: 

Moisture,    9^9  per  cent. 

Soluble  phosphoric  acid, 7.15  per  cent 

Reverted  phosphoric  acid,  3.87  per  cent- 
Equal  to 

Available  phosphoric  acid, 11.12  per  cent- 
Nitrogen,    2.80  per  cent. 

Equal  to  ammonia,  3.40  per  cent 

Comparative  commercial  value,    130.56  per  ton. 

Selling  price  per  ton,  {29.80  per  ton. 

The  use  of  Dissolved  Animal  Bone,  in  comparison  with  the  same 
article  simply  ground,  is  dependent  upon  the  cost  of  acidulating;  the 
gain  to  the  consumer  is  simply  in  the  increased  action ;  by  the  applica- 
tion of  ground  bone,  one  year  in  advance,  it  is  possible  that  similar 
results  would  have  been  obtained;  it  is  only  a  question  whether  the 
increased  benefit  is  counterbalanced  by  the  increased  cost 

Complete  Fertilizers. 

Under  this  head  we  group  all  fertilizers  not  included  in  the  former 
classes;  their  variation  is  due  to  a  difference  in  the  proportions  of 
available  phosphoric  acid,  insoluble  phosphoric  acid,  potash  and  nitro- 
gen or  ammonia,  which  they  may  contain;  and  their  value  and  price 
per  ton  is  somewhat  controlled  by  the  sources  from  which  these  in^ 
gredients  are  derived. 

This  variation,  under  the  schedule  of  valuations  for  the  year  ending 
August  1st,  1894,  was  as  follows: 

Nitrogen  in  mixed  fertilizers,  19  cents  i)er  pound. 

Soluble  phosphoric  acid, 8  cents  per  pound. 

Reverted  phosphoric  acid,  7^  cents  per  pound. 

Insoluble  phosphoric  acid  from  bone, 3   cents  per  pound. 

Insoluble  phosphoric  acid  from  S.  C.  Rock, 2  cents  per  pound. 

Potash  from  muriate  of  kainit, 4rJ  cents  per  pound. 

Potash  from  sulphate,  6   cents  i)er  pound. 

In  some  brands  of  complete  fertilizers,  nitrogen  is  only  added  in 
small  amounts,  and  in  some,  might  very  properly  be  reported  as  "a 
trace,"  and  if  the  price  is  in  proportion  to  the  amount  of  nitrogen 
used,  it  is  possible  that,  at  least  in  many  instances,  the  purchaser  is 
not  a  loser;  the  percentage  of  potash  also  varies  greatly,  running  from 
a  minimum  of  less  than  1  per  cent,  up  to  8  per  cent  in  a  potato  ferti- 
lizer. 

Former  references  to  the  branding  of  'Tx)ne  phosphate,"  and  **sul- 
phate  of  potash"  apply  with  equal  force  to  the  analysis  of  complete 
fertilizers,  and  the  purchaser  should  in  all  cases  guard  against  being 
misled  by  their  improper  use.  The  use  of  the  terms,  "nitrogen"  and 
"ammonia"  sho^ild  also  be  watched  closely,  so  that  no  misunderstand- 
ing or  disappointment  may  arise. 
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XXV 


COMPLETE  FERTILIZER, 


200  lbs. 


Manufactured  by 


THE  BROWN  FERTILIZER  COMPANY, 


Harrisburg,  Pa. 


Guaranteed  AnalysiB. 


Moisture,   10  to  11  per  cent 

Soluble  phosphoric  acid,  5  to  6  per  cent 

Reverted  phosphoric  acid,  3  to  4  per  cent. 

Equal  to 

AvaDable  phosphoric  acid,  8  to  10  per  cent. 

Insoluble  phosphoric  acid, Ito  2  per  cent 

Potash,    2  to  3  i)er  cent. 

Ammonia,   2  to  3  per  cent. 
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In  selecting  fertilizers  of  this  general  brand,  the  purchaser  should 
guard  against  the  possibility  of  being  misled  and  disappointed  by  the 
^'Comparative  commercial  value"  it  should  be  remembered  that  nitro- 
gen is  by  far  the  most  expensive  ingredient  used  in  fertilizers,  and  a 
high  "CJommercial  value"  may  be  reached  by  the  use  of  large  propor- 
tions of  nitrogenous  material;  if  this  ingredient  is  needed  by  the  soil 
or  crop  to  which  the  fertilizer  is  applied,  its  purchase  is  all  right  and 
may  prove  profitable,  but  if  the  fertilizer  is  applied  in  connection  with 
barn-yard  manure,  or  to  a  soil  already  rich  in  nitrogen,  disappoint- 
ment will  ensue,  because  the  purchaser  has  paid  a  high  price  for  an 
ingredient  which  he  did  not  need,  and  by  experiment,  would  have 
foui^d  that  an  equal  amooint  of  an  "Alkaline  fertilizer"  costing  prob- 
ably not  more  than  one-half  or  two-thirds  as  much  per  ton,  would 
have  given  him  equal  or  better  results. 

Much  of  the  disappointment  which  follows  the  use  of  "Ck>mplete 
fertilizers"  may  be  justly  attributed  to  an  improper  selection;  the 
fertilizer  contains  all  that  the  manufacturers  guarantee  they  shall, 
but  this  material,  in  many  cases,  being  of  an  expensive  character  and 
not  needed  by  the  soil  or  crop,  is  practically  lost  to  both;  as  previously 
stated,  much  loss  annually  ensues  from  this  cause,  and  much  that  we 
have  urged  in  relation  to  South  Carolina  Rock  applies  with  equal 
force  to  complete  fertilizers,  with  however,  this  exception,  that  the 
choice  of  a  brand  of  South  Carolina  Rock  is  comparatively  a  simple 
matter  from  the  fact  that  the  purchaser  has  but  one  element  (avaD- 
able  Phosphoric  Acid),  to  watch,  while  in  a  complete  fertilizer  he  must 
not  only  see  that  he  gets  a  proper  amount  of  each,  but  also  that  he  is 
not  purchasing  expensive  nitrogen  when  his  soO  already  contains  a 
sufficient  supply  for  the  crop,  or  that  he  is  applying  an  ample  amount 
in  the  form  of  yard-manure. 

•Hiere  is  probably  no  greater  source  of  loss  in  the  application  of 
commercial  fertilizers  than  that  sustained  by  the  purchase  of  a  fer- 
tilizer containing  a  large  ^rcentage  of  nitrogen  or  ammonia  when 
that  element  is  not  needed.  Par  comparison,  suppose  that  the  fertil- 
izer is  to  be  applied  in  connection  with  an  application  of  barn- 
yard manure,  and  we  have  to  make  a  selection  between  two  fer- 
tilizers, one  of  which  contains  four  per  cent,  of  nitrogen  and  the 
other  but  one  per  cent;  the  additional  three  per  cent,  of  nitrogen  is 
equivalent  to  GO  pounds  per  ton,  which,  at  the  rates  adopted  for  1893- 
4,  would  add  |11.40  to  the  cost  of  the  fertilizer;  if  this  extra  amount 
of  nitrogen  is  not  necessary,  it  is  practically  (11.40  thrown  away  with 
each  ton  purchased. 

In  comparing  the  "Comparative  commercial  value"  of  complete  fer- 
tilizers, as  shown  by  our  Fertilizer  Analyses  lists,  purchasers  should 
be  careful  to  notice  the  character  of  the  element  from  which  the 
higher  valuations  obtain  the  increase;  if  the  increased  valuation  is 
due  to  the  presence  of  a  large  amount  of  nitrogen  which  is  not  needed, 
then  the  danger  of  loss  comes  into  the  calculation;  if,  on  the  other 
hand,  this  increase  is  due  to  the  presence  of  an  increased  amount  of 
potash  and  the  fertilizer  is  for  potatoes,  notwithstanding  its  compara- 
tively high  price,  it  may  prove  profitable. 

At  the  present  time  there  is  in  the  trade  a  strong  disposition  to 
mislead  the  consumer  by  the  skillful  use  of  words  in  the  names  of  the 
fertilizer;  the  purchaser  who  has  not  studied  the  matter  of  brands 
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may  not  detect  the  difference  between  an  ^'ammoniated  bone  phos- 
phate'* and  an  ^'ammoniated  raw  bone  phosphate,"  and  yet  to  those 
who  want  strictly  bone  fertilizers,  there  is  a  difference;  an  "ammon- 
iated  raw  bone  phosphate,"  made  by  a  manufacturer  who  is  careful  of 
the  reputation  of  his  goods,  will  obtain  its  phosphoric  acid  and  at 
least  a  portion  of  its  nitrogen,  from  raw  animal  bone;  the  brand  will 
not  admit  of  the  use  of  South  Carolina  Rock  in  the  make-up  of  the 
fertilizer;  the  purchaser  very  often  does  not  distinguish  between  the 
two  brands. 

Recently  a  western  firm  placed  an  article  of  "dissolved  bone  and 
potash"  on  the  market;  it  could  be  guaranteed  to  contain  nothing 
but  pure,  dissolved  animal  bone  and  high  grade  potash.  The  price  at 
which  it  could  be  offered  was  considerably  above  that  of  brands  bear- 
ing the  same  or  similar  names,  and  the  manufacturers  were  at  a 
loss  to  understand  why  their  brand  could  not  be  sold  to  farmers  and 
consumers.  The  insertion  of  the  word  "animal"  before  the  word 
*^ne"  would,  to  the  farmer  who  has  made  a  study  of  brands,  have 
increased  its  value  of  the  brand  to  him,  but  as  the  goods  were  branded, 
ihey  were  in  competition  with  brands  containing  South  Carolina 
Rock,  (often  of  a  low  grade),  and  potash;  the  insertion  of  the  word 
"animal"  indicated  the  derivation  of  the  phosphoric  acid  and,  to  those 
who  favor  animal  bone  fertilizers,  at  once  increased  the  valuation  of 
the  brand  accordingly.  The  use  of  pure  animal  bone  had  increased 
the  cost  to  the  manufacturer  to  a  point  at  which  it  could  not  be  of- 
fered in  competition  (in  price),  with  brands  which  obtained  their  phos- 
phoric acid  from  rock,  and  hence  the  trouble  in  placing  the  goods  on 
the  market 

The  law  plainly  requires  that  each  manufacturer,  in  the  analysis 
stamped  on  the  bags  and  recorded  in  the  office  of  the  State  Board  of 
Agriculture,  shall  state  "the  percentage  therein  contained"  of  each 
element;  no  provision  is  made  in  the  law  for  a  margin,  and  as  a  mat- 
ter of  course,  when  such  a  margin  is  stated,  the  lowest  figure  only  is 
the  guarantee.  Many  of  the  leading  manufacturers  of  this  and  other 
States,  in  recording  their  guaranteed  analysis,  make  use  of  but  one 
figure,  and  take  that  as  their  minimum  guarantee;  if  their  customers 
obtain  more,  it  is  their  gain;  but  the  manufacturer  only  guarantees 
the  minimum.  Thus,  if  the  guarantee  is  "10  to  15  per  cent,"  it  means 
but  10  per  cent;  the  purchaser  should  not  be  misled  and  suppose  that 
he  is  likely  to  get  fifteen  per  cent.;  if  he  does,  it  is  usually  by  a  mis- 
take of  the  manufacturer  and  not  by  design,  for  the  minimum  only  is 
guaranteed. 

To  illustrate  this,  let  us  take  the  following  analysis  which  was  of- 
fered for  record  at  the  office  of  the  Board: 

Moisture,   10  to  15  per  cent 

Available  phosphoric  acid,  6  to  10  per  cent 

Insoluble  phosphoric  acid, 2  to  4  per  cent. 

Potash,  3  to  9   per  cent. 

Ammonia,    2  to  6^  per  cent 

In  this,  as  in  all  similar  cases,  the  purchaser  should  remember  that 
the  minimum  figure  is  the  real  guarantee,  and  that  the  higher  figure 
is  not  to  enter  into  his  valuation  of  the  fertilizer  at  all.    It  may  be 
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claimed  that  we  have  selected  an  extreme  case,  and  it  Is  true  that  we 
have  done  so,  and  for  the  purpose  only  of  illustration,  but  all  that  is 
true  of  this  extreme  case  applies  with  proportionate  force  to  other 
cases  in  which  the  margin  is  less. 

Supposing  the  fertilizer  to  have  been  compounded  to  make  the 
manufacturer  and  agent  perfectly  safe,  under  the  first  line  or  figures 
of  the  guarantee,  the  fertilizer  will  have  a  "Comparative  commercial 
value"  of  121.50  per  ton;  but  if  it  has  been  compounded  to  make  a 
guarantee  of  the  last  line  of  figures  perfectly  safe,  its  commercial 
valuation  will  be  |52.60  per  ton,  or  a  variation  of  $31.10  per  ton. 

It  would  not  be  at  all  surprising  if  one  farmer  should  purchase  this 
fertilizer  at  |21.50  and  another  should  pay  |52.60  for  it,  that  either 
the  former  would  be  enthusiastic  over  the  results,  or  the  latter  would 
consider  commercial  fertilizers  a  failure  and  a  fraud;  and  yet  it  is  to 
such  transactions  as  this  that  many  of  the  failures  to  make  fertilizers 
profitable,  may  be  traced. 

In  far  too  many  cases,  the  purchaser  does  not  realize  the  difference  in 
value  which  exists  between  one  brand  of  South  Carolina  Rock,  guaran- 
teed to  contain  10  per  cent  available,  and  another  guaranteed  to  15 
per  cent;  the  former  will  often  sell  for  |13.00  per  ton,  and  the  latter 
for  115.00;  and  too  many  purchasers  buy  the  former  under  the  impres- 
sion that  they  are  saving  by  so  doing;  the  former  gives  the  purchaser 
200  pounds  of  available  phosphoric  acid  for  |13.00,  or  at  tiie  rate  of  6^ 
cents  per  pound,  while  the  latter  gives  him  300  pounds  for  |15,00,  or 
at  the  rate  of  5  cents  per  pound,  thus  giving  him  a  considerable  sav- 
ing in  the  price  of  his  phosphoric  acid,  as  well  as  an  additional  saving 
in  freight  This  argument,  though  more  evident  with  South  Carolina 
Rock,  will  apply  with  similar  force  to  the  purchase  of  all  kinds  and 
brands  of  fertilizers. 

Many  manufacturers  in  their  analysis  state  the  percentage  of  moist- 
ure; this  is  not  required  by  the  law,  but  perhaps  it  would  be  an  ad- 
ditional safe  guard  to  the  purchaser  if  it  was  required.  That  it  is 
important  is  illustrated  by  the  following  experiment  made  by  the 
Board: 

A  sample  of  fertilizer  selected  in  York  county  was  taken,  because 
it  gave  an  extremely  high  percentage  of  moisture ;  the  analysis  was  care- 
fully made  by  Dr.  Frear,  and  the  remainder  of  the  sample  then  dried 
to  a  minimum  amount  of  moisture;  in  the  first  analysis,  the  percent- 
age of  moisture  was  18.76,  and  in  the  dried  sample,  it  was  but  8.75,  or, 
practically,  10  per  cent,  of  water,  or  200  pounds  per  ton,  had  been 
dried  out.    The  two  analyses  were  as  follows: 

Moisture,     18.76 8/75 

Soluble  phosphoric  acid,  2.06 2.31 

Reverted  phosphoric  acid, 3.03 3.23 

Insoluble  phosphoric  acid, 1.93 2.17 

Potash,     4.15 4.66 

Nitrogen, 3.72 4.18 

This  fertilizer,  if  valued  by  the  first  analysis*  was  worth  (by  valua- 
tions of  1893-4)  129.42  per  ton;  if  valued  by  the  second  analysis,  it 
was  worth  $32.52  per  ton,  or  a  gain  of  J3.10  per  ton  by  the  removal 
of  200  pounds  of  water. 
18-7-94 
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In  this  connection,  it,  however,  should  be  remembered  that  the 
benefit  to  the  consumer  by  this  drying  out  of  moisture  depends  ujKm 
where  and  how  it  took  place;  if  the  200  pounds  were  taken  out  of 
each  ton  at  the  factory  before  the  fertilizer  was  bagged,  the  manufac- 
turers would  be  compelled  to  add  just  that  much  more  fertilizer  to 
make  the  weight  up  to  2,000  pounds;  but  if  the  excess  of  moisture 
was  lost  after  the  fertilizer  had  been  bagged,  the  purchaser  did  not 
obtain  the  same  amount  of  gain  by  the  transaction.  It  is  true  that 
practically,  in  either  case,  he  sustained  no  loss,  but  in  the  latter  case, 
it  is  very  evident  that  he  was  the  gainer. 

In  justice  to  the  manufacturer,  it  should  be  stated  that  if  a  fer- 
tilizer has  been  kept  at  a  railroad  station  or  warehouse  and  so  pro- 
tected that  none  of  its  phosphoric  acid,  potash  or  nitrogen  have  been 
lost,  the  mere  drying  out  of  the  moisture  is  no  loss  to  the  purchaser, 
for  he  still  obtains  his  guaranteed  amount  of  the  different  elements 
named  in  the  analysis;  but  if,  on  the  other  hand,  the  drying  out  takes 
place  before  bagging,  it  is  that  much  gain  to  the  consumer.  It  is 
therefore  advisable,  other  circumstances  being  equal,  to  purchase  the 
fertilizers  with  the  least  moisture. 

At  the  risk  of  repeating  points  already  covered  by  the  preceding 
pages,  we  give  the  following  summary  of  items  to  be  looked  after  in 
the  purchase  of  fertilizers. 

1.  In  ground  raw  bone,  examine  the  percentage  of  phosphoric  acid 
guaj'anteed;  if  this  is  below  20  per  cent,  it  is  but  reasonable  to  ex- 
pect that  either  the  better  bones  have  been  taken  out,  or  some  filler 
has  been  added.  The  fact  that  the  percentage  runs  below  20  should 
not,  however,  prevent  the  purchase,  if  there  is  a  proportionate  de- 
crease in  the  price  asked. 

2.  In  the  purchase  of  bone,  multiply  the  lowest  guarantee  of  am- 
monia by  two,  and  this  by  18,  and  deduct  the  sum  from  the  price  of 
tiie  fertilizer;  the  remainder  will  show  you  the  valuation  of  the  phos- 
phoric acid;  and  this  in  turn,  when  divided  by  the  number  of  pounds 
of  phosphoric  acid  guaranteed  per  ton,  will  show  the  cost  per  pound 
of  this  ingredient. 

3.  In  buying  Dissolved  South  Carolina  Rock,  pay  special  attention 
to  the  soluble  and  reverted  phosphoric  acid  guaranteed,  or  to  the 
"available  phosphoric  acid,"  remembering  that  the  percentage  of  the 
latter  is  obtained  by  adding  the  soluble  to  the  reverted. 

4  Multiply  the  percentage  of  available  by  twenty  to  get  the  num- 
ber of  pounds  in  each  ton,  and  divide  the  price  per  ton  by  these  figures, 
and  the  result  will  be  the  cost  per  pound  of  the  available  phosphoric 
acid.  In  comparing  two  brands  of  South  Carolina  Rock,  use  these 
results  for  comparison,  and  not  the  price  per  ton. 

5.  In  purchasing  South  Carolina  Rock,  the  buyer  gets  nothing  of 
value  but  the  phosphoric  acid,  and  practically,  nothing  but  the  avail- 
able phosphoric  acid,  because  the  insoluble  has  such  a  low  value,  and 
the  items  of  freight  and  handling  are  important  factors  in  determin- 
ing cost;  in  many  cases  the  single  item  of  freight  wiU  throw  the  sav- 
ing in  cost  in  favor  of  the  high  grade  goods. 

6.  In  the  purchase  of  Alkaline  fertilizers,  remember  that  the  in- 
gredients sought  after  are  phosphoric  acid  and  potash,  and  that,  there- 
fore, following  the  reasoning  used  for  South  Carolina  Rock,  the 
chances  of  economy  are  in  favor  of  those  brands  which  give  the  high- 
est peroentapfes  of  these  ingredients. 
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7.  Before  purchasing  a  complete  fertilizer,  decide  whether  you  want 
phosphoric  acid,  potash  or  nitrogen,  or  a  mixture  of  two  or  all  of  them, 
and  ha\ing  decided  this,  buy  such  brands  as  give  these  articles  at 
the  lowest  cost  per  pound. 

8.  In  comparing  fertilizers  in  actual  field  practice,  do  not  comjMire 
them  pound  for  pound,  but  in  accordance  with  their  cost,  using 
amounts  of  equal  cost  side  by  side.  It  is  manifestly  unfair  to  apply 
250  pounds  of  South  Carolina  Rock,  costing  but  ?3.25,  alongside  250 
pounds  of  a  complete  fertilizer,  costing  |7.50,  and  expect  equal  re- 
sults; the  value  of  the  two  applications  should  be  the  same. 

9.  Remember  that  the  use  of  fertilizers  is  merely  one  of  the  expendi- 
tures of  business  capital,  and  that  it  is  possible  that  a  failure  to  make 
an  economical  selection  may  destroy  all  the  margin  for  profit  in  the 
production  of  farm  crops  by  their  use. 

10.  Bear  in  mind  the  fact  that  agents  are  likely  to  keep  in  stock 
such  fertilizers  as  wiU  give  them  the  greatest  profit,  and  that  it  is 
their  business  to  make  money  by  their  sales.  They,  if  you  demand  it, 
will  furnish  what  you  want,  but  so  long  as  you,  by  failing  to  under- 
stand your  business,  rather  offer  them  a  premium  to  give  you  a  low- 
priced  fertilizer  at  an  increased  price,  they  will  do  so. 


ADDRESSES  AND  ESSAYS  FROM  MEETINGS  AND 

INSTITUTES. 


TOWNSHIP  HIGH  SCHCX)LS. 


BT  DR.  N .  C.  8CHAKFFBR,  Superintendent  of  PtMie  InttrucUon,  Harriiburg,  Pa. 


.  On  the  farm  there  is  nothing  more  precious  than  the  farmers'  sons 
and  daughters.  Many  of  these  leave  the  farm  to  engage  in  other  pur- 
suits. Some  must  remain  to  take  charge  of  the  old  homestead  of  our 
rural  districts  so  that  tJiey  are  not  entirely  depopulated.  Our  jmblic 
schools  have  been  managed  largely  in  the  interest  of  those  who  ex- 
pect to  leave  the  farm.  What  have  they  done  to  promote  the  interest 
of  those  who  are  to  remain  on  the  farm? 

In  teaching  the  boys  and  girls  to  read,  write  and  cipher,  much 
has  been  accomplished  for  the  rising  generation.  He  who  has  learned 
to  read  may  henceforth  read  io  learn.  For  two  cents,  he  can  buy  a 
newspaper  that  will  give  information  of  what  is  transpiring  the 
world  over.  For  a  fraction  of  his  day's  wages,  he  can  buy  the  Book 
of  books,  which  will  be  a  guide  to  him  in  his  religious  faith  and 
practice,  and  in  his  dealings  with  his  fellow  men.  In  manifold  ways, 
the  power  to  read,  write  and  cipher  is  of  invaluable  serviee  to  every 
man  and  woman  in  civilized  society. 

The  question,  however,   is:  Have   the  public  schools  done  the 
fanners'  sons  and  daughters  all  that  can  be  done  to  fit  them  for  their 
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ftrture  duties  on  the  farm?  The  question  must  be  answered  in  tie 
negative.  To  read  a  treatise  on  agriculture  intelligently,  implies  some 
knowledge  of  the  elements  of  botany,  chemistry,  geology,  physics, 
zoology  imiluding  entomology.  The  instruction  in  our  public  schools 
as  hitherto  given  has  not  opened  the  eyes  of  the  pupils  to  the. wonders 
that  transpire  on  the  farm,  nor  to  many  of  the  facts  which  lie  at  the 
basis  of  successful  husbandry.  We  have  taught  many  things  about 
the  sun,  the  moon,  and  the  stars  which  are  miDion  of  miles  away 
from  us,  but  very  little  about  the  soil  on  which  we  tread  and  from 
which  we  draw  our  sustenance.  The  preparation  of  the  96il  for.  thp 
seed;  its  improvement  by  tillage  and  by  the  rotation  of  crops;  the 
needs  of  the  farm;  the  diseases  of  crops;  the  insects  and  the  birds 
are  the  friends  or  foes  of  the  farmer;  the  principles  which  underlie 
the  feedeing,  care  and  management  of  horses,  cattle,  sheep  and  swine; 
the  cultivation  of  forest  trees  for  shade,  ornament  and  protection,  and 
the  still  more  important  art  of  growing  berries  and  fruit  trees — 
these  and  kindred  subjects  of  vital  importance  to  the  human  race, 
have  received  no  attention  in  our  elementary  schools. 

The  reason  and  the  remedy  for  this  state  of  things  is  not  diflScult 
to  find.  The  body  of  knowledge  which  is  indispensable  for  this  kind 
of  instruction,  has  not  been  accessible  to  the  average  teacher,  or  if 
accessible,  he  did  not  have  enough  scientific  training  to  master  this 
knowledge  for  the  purposes  of  instruction.  The  remedy  is  to  be 
found  in  a  system  of  township  high  schools.  If  a  populous  township, 
or  several  sparsely  settled  townships  were  to  establish  at  some  central 
point  a  high  school  for,  the  instruction  of  all  the  advanced  pupils  in 
its  schools,  these  could  drive  from  their  homes  to  the  central  high 
school,  leave  their  horses  in  sheds  erected  for  the  purpose,  and  re- 
turn to  their  homes  in  a  short  time  at  the  close  of  school.  For  sudi 
central  high  schools,  teachers  could  be  secured  who  are  competent  to 
give  instruction  in  the  branches  above  named,  and  who  could  teach 
the  rudiments  of  agricultural  science  as  far  as  the  community  would 
want  such  instruction. 

A  noted  educator  on  coming  to  America  compared  our  system  of 
public  instruction  to  a  two-story  building,  well  furnished  on  the  first 
floor  and  well  equipped  on  the  second  floor,  but  without  a  suitable 
stairway  to  ascend  from  the  first  to  the  second  story.  To  build  this 
stairway,  our  l^slature  should  foster  a  system  of  high  schools  by  an 
annual  appropriation,  to  be  distributed  in  sums  proportionate  to  the 
number  of  years  of  study  which  each  high  school  maintains  beyond  the 
common  branches.  A  standard  of  scholarship  could  then  be  fixed  for 
the  teachers  in  these  high  schools,  and  the  dream  of  the  granger 
would  soon  be  realized  in  the  shape  of  practical  instruction  in  agricul- 
ture wherever  a  community  felt  the  need  of  this  instruction.  An  ap- 
propriation for  this  purpose  would  chiefly  benefit  the  rural  districts, 
for  the  bulk  of  the  money  would  not  go  to  the  cities^  but  to  the  town- 
8hix>8  which  far  outnumber  the  cities,  and  boroughs.  It  would  prevent 
the  larger  portion  of  the  money  thus  appropriated  from  going  to  the 
cities,  as  is  now  the  case,  with  the  annual  appropriation  of  five  and 
a  half  millions,  which  is  distributed  upon  the  basis  of  the  number  of 
taxaUes  returned  at  the  last  triennial  assessment.  Moreover,  it 
would  soon  cause  a  change  of  public  sentiment  with  reference  to  farm- 
in«r  in  country  districts.  Instead  of  creating  in  all  the  parents  and 
pupils  a  desire  to  leave  the  farm  for  the  sake  of  securing  l^ter  educa- 
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tional  facilities,  it  woiild  make  education  beyond  tiie  common 
branches  possible  in  every  rural  community  and  inspire  every  child 
with  a  due  sense  of  the  intellectual  dignity  of  the  vocation  of  farm- 
ing. 

The  day  may  be  near  at  hand  when  the  microscope  will  be  as  indis- 
pensable to  the  farmer  as  the  plow;  when  we  will  harness  the 
lightning  to  his  machinery  as  he  now  does  the  horse.  When  the  day 
comes,  the  farmer  will  not  be  satisfied  with  mere  instruction  in  the 
three  RK's.  but  will  demand  that  his  children  be  taught  the  use  of  the 
microscope  and  the  applications  of  electricity.  Stranger  things 
have  happened  in  the  industries  of  modern  life.  It  is  not  chimeric^ 
to  hope  that  agriculture,  whi-di  in  every  land  has  been  at  the  root  of 
advanced  civilization,  will,  in  the  progress  of  the  next  century*  be  the 
crowning  glory  of  the  most  progresmve  people  on  the  face  of  the  earth. 
To  this  end  let  high  schools  be  established  in  every  townsbip  of  Penn- 
sylvania. 


SOME  KOAD  EXPEBIMENTS. 


BT  8.  R.  DOWNING,  Mtniberat-large,  QoihtnvQU,  Fa. 


Our  township,  of  East  Goshen,  Chester  county,  borrowed  f30,- 
000,00  for  road  building,  payable  |1,000.00  annually,  with  interest  at 
5  per  cent 

In  the  past  30  years  we  had  expended  on  dirt  roads  140,000.00,  leav- 
ing at  the  end  of  the  30  years  but  a  road  scraiper,  two  stone  arches 
and  16  feet  of  road  pipe  as  assets  of  this  large  sum.  The  Bardsley 
failure  seemed  no  more  complete  to  us  than  this.  To  stop  a;t  once 
this  deplorable  waste,  and  turn  our  taxes  into  an  investment,  we  de- 
cided to  borrow  money  and  thus  to  build  the  best  modem  roads  possi- 
ble, aided  by  the  necessary  ample  capital  and  machinery. 

True,  we  had  the  usual  dread  of  mortgaging  our  townships,  but  as 
we  figured  and  argued,  the  fact  came  to  light  that  thirty  years  ago, 
our  township  was  liable  for  the  |40,000.00  collected  thereafter.  We 
found  by  our  township  book  that  within  the  past  ten  years,  our  dirt 
road  tax  had  increased  one  mill.  That  in  ratio  with  this  increase 
in  mileage,  our  township  under  a  dirt  road  tax  would  have  been  last 
year  liable  for  the  principal  sum  of  |83,700.00  payable  during  the 
future  thirty  years.  This,  without  any  issue  of  bonds,  we  realized 
that  after  all,  our  properties  were  bound  in  law,  and  thus  virtually 
mortgaged  for  aU  future  maintenance;  that  there  was  but  the  dif- 
ference, then,  between  tweedle-dum  and  tweedle-deet  between  liability 
to  a  bank  and  liability  to  the  township.  That  tax  was  a  lien  and 
therefore,  virtually  a  mortgage.  Thus  we  discovered  that  we  could 
build  six  or  eight  miles  of  modem  road,  not  piked,  and  keep  up  repairs 
nearly,  if  not  fully  within  what  we  would  waste  on  dirt  roads.  That 
at  the  end  of  thirty  years,  we  could  have  assets  or  an  investment  to 
the  extent  of  6  or  8  miles  of  roads  without  on  with  litUe  increased 
exT>endifure  over  our  usual  dirt  road  mainteuau'Ce,  \n  to  this,  I  will 
submit  a  result  further  on* 
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**Why  not  build  for  cash,  and  save  interest?"  queried  the  opposition. 
We  urged  as  an  answer  that  this  $30,000.00  that  we  loan  can  go  back 
to  our  people,  pro  rata,  with  taxes  paid  by  them  and  for  services  in 
hauling  and  crushing.  Thus,  by  owning  our  machinery  and  doing  our 
own  work,  we  could  save  the  difference  of  15  cents  per  perch  between 
cost  of  a  hired  crusher  and  the  crusher  owned  by  the  township.  We 
could  save  to  ourselves  the  $30,000.00  loaned,  by  hauling  it  out 
Further  than  this,  we  could  manipulate  our  crusher  to  suit  us,  turning 
out  the  finest  material  required  to  build  the  best  roads,  our  experience 
in  hiring  a  crusher  having  shown  that  the  owner,  in  order  to  make 
large  money,  would  (ypen  the  jaws,  turning  out  unsuitable,  coarse,  pik- 
ing material  Thus  our  rubble  would  cost  us  10  cents  a  perch  for 
crushing  by  our  own  macliinery ;  25  cents  as  we  had  realized  by  a  hired 
machine  used  by  us  but  a  little  while,  and  at  former  times  we  could 
only  get  a  coarse  rubble  out  of  our  hard  rock  by  hammer  at  75  cents 
to  a  dollar  a  perch.  On  this  basis  then,  we  concluded  that  the  profit 
on  our  capital  loaned  would  far  outstrip  the  amount  of  interest.  That 
in  fact,  capital  was  needed  in  onder,  first,  to  save  money,  and  second, 
to  build  the  best  roads. 

Then,  as  against  the  cash  plan,  we  produced  this  estimate: 

Cash  per  mile, $4,000.00 

Oa^  for  engine,  crusher,  roller,  sieve» 3,000.00 

Cash  for  maintenance  of  dirt  roads, 1,400.00 

Total  cash  cost,  first  year, |8,400.00 


Our  real  and  personal  valuation  producing  f 650.00  per  mill,  it 
follows  that  our  tax  for  the  first  year  would  be  at  the  rate  of  13  mills, 
or  for  the  second  year,  less  cost  of  machinery,  8  miDs;  so  much  for  the 
cash  plan. 

On  the  other  hand,  under  the  loan  plan,  and  as  an  actual  result  after 
expending  |28,000.00,  paying  an  instalment  of  |1,000.00,  interest, 
1800.00,  and  maintenance,  |260.00,  in  all  |2,000.00,  our  millage  did  not 
reach  3J  mills  for  our  6  miles  of  hard  roads  and  all  maintenance,  or 
less  than  a  fourth  of  a  mill  over  our  old  dirt  road  tax.  True» 
using  our  capital  only  as  we  needed  it,  we  lacked  paying  1700.00 
of  our  full  interest.  Had  we  paid  this,  our  rate  would  have  been  41 
mills  under  the  loan  plan,  as  against  13  mills  under  the  cash  plan. 
I  may  say,  however,  that  we  actually  levied  4  mills,  the  excess  over 
our  instalment  of  principal,  interest  and  maintenance  being  used  for 
the  removal  of  snow  and  the  building  of  a  new  piece  of  dirt  road. 

How  was  all  this  done  for  4  mills?  In  a  word,  simply  by  macada- 
mizing roads  that  heretofore  absorbed  the  bulk  of  our  tax. 

Not  only  this,  but  we  were  getting  |3.50  per  day  for  hauling  stone 
to  the  new  roads.  Oonsequentiy  we  had  no  time  to  work  up  our  taxes 
on  the  little  used  dirt  roads.  Our  supervisors  sent  a  good  crew 
and  team  with  the  scraper,  and  with  a  little  unusual  skfil,  our  by- 
roads were  redeemed  from  the  gutters  and  edges  at  less  than  half  the 
cost  of  former  wears,  and  these  roads  were  equally  as  good  as  in  former 
years,  a  precedent  that  will  «ave  us  plenty  of  money  in  tfie  future. 

Then  again,  we  substituted,  using  our  loan  money,  iron  pipe,  brick 
and  stone  water-ways  for  our  perishable  plank  bridges.    This  was  and 
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long  will  be  a  great  saying.  Now  if  we  had  bnUt  with  cash,  a  half 
mile  of  road,  as  some  of  onr  townships  are  doing,  there  would  hare  b^n 
left  5^  miles  of  our  worst  road  to  maintain,  and  thus  we  could  not 
have  saved  as  we  did,  some  |1,700.00»  on  roads  that  no  scraper  could 
drain  or  replace. 

If  you  will  excuse  me,  I  feel  the  imi)ortance  of  laying  stress  ui)on  the 
need  of  knowing  on  what  dirt  roads  the  bulk  of  our  taxes  is  expended. 
From  my  porch  or  sitting  room,  I  can  see  a  road  fully  a  mile  long  that 
is  simply  a  lane  for  two  farms,  and  during  my  32  years  in  East 
Goshen,  I  have  never  seen  the  supervisor  at  work  on  this  road.  True, 
this  may  be  an  extreme  case;  but  there  are  plenty  of  roads  that  are 
lanes  for  3,  4  and  5  farms,  and  that  are  not  thoroughfares;  and  we 
know  that  a  single  farmer  is  entitled  to  a  public  way  out.  Thus  we 
have  in  East  Goshen  but  5  thoroughfares,  covering  about  2  miles  each, 
bearing  the  heavier  travel  and  traflSc,  and  they  formerly  absorbed 
our  main  taxes. 

Mr.  Ca^att,  a  vice  president  of  the  Pennsylvania  Railroad,  and  for 
a  number  of  terms  supervisor  of  Merion  township,  Montgomery 
county,  assures  us  that  a  well  built  road  need  not  cost  with  saving 
machinery,  over  ten  dollars  -per  mile  for  repairs,  if  properly  attended 
to.  The  road  account  of  West  Gkx^en,  adjoining  us»  shows  that  its 
piece  of  pike  leading  eastward  toward  Paoli  has  not  cost  for  25  years 
over  an  average  of  |12.00  per  mile.  This  piece  of  road  has  had  the  ad- 
vantage, please  remember,  of  the  West  Chester  cnirfier. 

At  a  certain  meeting  where  the  toll  road  interest  dominated,  I  was 
met  by  the  statement  that  a  certain  toll  pike  cost  f400.00  per  mile 
for  repairs.  Upon  investigating,  it  was  found  that  at  the  junction 
of  every  road  leading  to  roads  paralleling  the  toll  road,  there  was  a 
family  to  support  the  year  round,  and  that  the  services  for  collecting 
toll  was  charged  to  the  maintenance  account  Then  again,  so  long 
as  collectors  must  be  employed,  the  costly  hammer  will  be  perpetuat- 
ed. The  stone  for  this  road  was  costing  75  cents  per  perch.  Remem- 
ber, I  have  not  the  least  antagonism  against  toll  companies,  but  I  am 
grateful  for  what  they  have  done. 

If  these  14  miles  of  outlying  dirt  roads  did  not  cost  us  last  year  so 
much  as  |20.00  per  mile,  certainly  |50.00  per  mile  will  more  than  pay 
for  the  maintenance. 

In  these  estimates,  please  remember  that  I  use  round  or  approxi- 
mate numbers. 

During  our  agitation  for  a  road  loan,  the  opposition  said  that  figures 
did  not  count  They  declared  upon  the  basis  of  what  other  town- 
ships were  paying  in  cash  for  12  feet  wide,  half  mile  stretches  of 
hand-hammered  pikes,  that  our  loan  and  roads  would  tax  us  a  number 
of  mills  out  of  sight.  But  figures  do  count  And  when  it  was  found 
that  figures  counted,  and  that  we  i)aid  a  full  installment  on  our  prin- 
cipal, all  the  interest  that  was  due,  or  more  than  half  of  the  entire 
interest  on  our  loan,  all  repairs,  beside  removing  snow,  building  a 
new  piece  of  road  and  paying  count,  attorney  and  election  fees,  all 
with  but  a  rate  of  4  mills,  or  an  excess  of  one  mill  over  our  old  tax,  they 
joined  in  with  us  last  spring,  and  carried  a  vote  for  an  additional  |12,- 
000.00  with  a  whooping  majority.  It  is  surprising  what  money  a 
business  method  will  save,  and  our  people  were  so  happily  surprised 
as  to  vote  an  additional  loana 

Such  is  now  the  desire  in  our  township  for  hard  roads  that  our  citi- 
K 
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zens  would  have  run  our  road  mUeage  up  to  ten  mills,  had  not  the  law 
limited  township  loans  to  seven  per  cent,  of  township  valuation.  Over 
this  percentage  we  cannot  go.  Some  men  will  put  50  -per  cent,  of 
their  wealth  in  their  houses,  but  a  township  can  jmt  but  7  per  cent 
of  its  valuation  in  a  loan,  whether  it  be  for  roads  or  schools. 

Had  the  citizens  of  our  township  been  satisfied  with  the  |30,000.00 
loan,  our  extra  millage  would  have  been  but  one  mill,  and  this  during 
but  one  year.  This  slight  advance  in  millage  under  the  |30,000.00  loan 
is  the  result  of  our  saving  in  maintenance.  We  have  now  saved  the 
most  we  can  now  save  in  maintenance,  in  that  our  worst  roads  are 
cured  of  their  waste.  Thus,  whatever  road  we  built  last  year  and  will 
build  this,  must  be  paid  for  out  of  the  principal  tax»  and  not  repair 
saving. 

Here  is  a  point  also  worthy  of  your  close  consideration.  I  am  firmly 
convin-ced  that  certain  townships  where  the  main  travel  or  wear  is 
centred  to  a  third,  or  perhaps  even  a  half  of  the  entire  road  mileage 
where,  also,  the  township  is  rich  in  valuation,  roads  can  be  built  under 
a  loan  without  any  increase  of  taxation.  I  submit  that  this  seems  a 
hazardous  statement  to  make  in  the  hearing  of  a  thinking,  investi- 
gating people;  but  will  you  kindly  credit  me  with  the  statement  of 
Nether  Providence,  Delaware  county,  fnom  which  we  learn  that  this 
township  borrowed  f  65,000.00  one  year  ago,  and  has  now  from  twelve 
to  fifteen  miles  of  good  road,  with  only  a  seven  mill  tax,  whereas  it 
was  eight  mills  prior  to  the  loan  being  made? 

True,  Nether  Providence  using  its  principal  sum  during  the  year 
may  not  have  paid  full  interest,  but  the  township  still  has  a  mill  to 
its  credit,  with  -which  to  pay  this  Interest,  if  it  had  not  already  been 
paid. 

Kindly  allow  me  further  to  bring  at  least  within  an  approach  to 
credibility  my  asisertion  that  certain  townships  may  build  roads  under 
a  loan  without  increase  of  present  taxes. 

Willistown  township,  adjoins  East  Qoshen»  on  ihe  east.  The  val- 
uation of  Willistown  is  nearly  twice  that  of  East  Goshen.  Willis- 
town,  instead  of  buildiug  two  miles  of  road  to  one  of  East  Goshen,  pro- 
poses to  build  but  three  miles  more  than  East  Goshen.  The  super- 
visors of  Willistown  have  called  an  election  for  a  loan  of  $40,000.00. 
East  Goshen's  full  loan,  with  a  valuation  over  half  that  of  Willistown, 
is  $42,000.00.  Our  East  Goshen  tax  just  laid  is  5  mills.  This  5  miUs 
is  bearing  a  burden  nearly  double  that  proposed  for  Willistown.  If 
East  Goffhen  can  bear  a  debt  of  $42,000.00  at  5  mills,  or  even  6  mills, 
cannot  WiUistown,  with  nearly  twice  the  valuation,  bear  a  debt  of 
$40,000.00.  at  4  mills?  Now,  4  mills  is  the  present  dirt  road  tax  of 
Willistown.  But  further  than  this,  on  this  point  of  building  without 
raise  of  taxation,  aside  from  the  proof  produced  by  the  Nether  Provi- 
dence operation,  aside  fnom  my  own  estimate,  I  beg  to  offer  an  esti- 
mate taken  from  the  report  of  a  committee  of  the  citizens  of  Willis- 
town, appointed  at  one  of  the  road  meetings  recently  held  in  that 
township.  The  committee  consisted  of  Mordecai  T.  Bartram,  Lewis 
Smedley,  Edward  Lewis,  Bobert  Hutchison  and  James  A.  Baker.  I  am 
confident  that  there  are  those  among  you,  who  know  the  character 
of  some  of  these  men  for  reliability  and  business  foresight.  What 
do  these  men  state  as  to  building  13  miles  of  road  within  the  old 
tax?  They  report: 

"In  tiie  first  place,  let  us  consider  what  it  has  cost  the  township 
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of  Willistowii  for  road  making  and  mending  the  past  10  years,  namely, 
139,618.31,  or  per  annum  |3,961.83,  average. 

The  present  basis  for  road  tax  assessed  is  a  valuation  of  |10,865.30, 
and  the  rate  levied  for  the  year  1893  will  be  4  mills  on  the  dollar, 
yielding  $4,346.12.  The  cost  under  our  present  system  is  therefore 
per  mile  or  60  miles,  |74.43-100  per  mile. 

Telford  road  has  been  made  in  a  few  places  in  the  township,  at  a 
cost  of  an  average  of  not  exceeding  $3,000.00  per  mile,  and  the  work 
done  is  eminently  satisfactory,  showing  that  for  heavy  teaming,  one 
half  the  horse  power  required  upon  contiguous  un-Telfoirded  roads 
will  amply  serve  upon  the  Telford  roads.  The  wear  and  tear  upon 
these  portions  is  so  slight  that  it  can  safely  be  assumed  that  it  can  be 
maintained  at  not  exceeding  ten  per  cent,  per  mile  that  it  now  costs 
us  to  maintain  our  noads  under  the  present  system. 

This  conceded  you  will  see  that  our  present  system  is  most  wasteful 
and  unwise. 

Why  should  a  farmer  be  compelled  to  take  two,  four  or  six  horses 
to  convey  his  produce  or  other  material  necessary  for  his  business 
over  roads  such  as  we  now  have  generally,  when  the  same  work  can  be 
more  comfortably  done  both  by  man  and  beast,  with  half  the  number 
of  horses,  and  yet  this  is  witnessed  as  the  case  every  day  upon  our  win- 
ter roads. 

Our  supervisors  who  have  built  you  the  few  Telford  sections  of  road 
that  their  limited  means  permitted  them  to  do,  the  past  two  years, 
will  assure  you  that  they  can  build  in  this  township  thirteen  and  one- 
half  miles  of  road  were  most  urgently  needed,  at  an  average  cost  of 
not  exceeding  $3,000  per  mile,  and  the  saving  thus  made  in  the  main- 
tenance of  these  roads  will  enable  them  to  do  all  the  other  work 
needed  in  the  township  as  well  or  better  than  it  is  now  done,  without 
adding  a  i>enny  to  the  present  tax. 

'Bow,  you  will  ask,  can  this  be  done?  Answer:  13^  miles  of  stone 
road  will  cost,  say  $3,000  per  mUe  average,  or  $40,000.  This  sum  can 
be  borrowed  at  5  per  cent  interest  'per  annum,  costing  for  interest 
$2,000.  A  sinking  fund  of  3  per  cent,  to  extinguish  this  debt  will  take 
$1,200.  Total,  $3,200.  The  tax  yielding  $4,346  from  the  4  mill  rate 
will  leave  for  bridging  and  other  necessary  work  beyond  the  perma- 
nent improvement  and  maintenance  of  the  Telford  part  of  the  sys- 
tem, $1,146.12.    Total,  $4,346.12. 

*1t  will  be  seen  from  the  above  that  this  is  not  a  proposition  to  bur- 
den the  township  with  an  onerous  debt  that  will  be  heavily  against 
the  taxpayers,  either  immediately  or  prospectively,  because  the  plan 
contemplates  immediate  provision  for  liquidating  payments  on  the 
loan  out  of  the  current  assessments,  made  without  increasing  the  tax. 
Each  year's  liquidation  will  diminish  the  interest  to  be  paid  $60,  and 
the  principal  $1»200,  so  that  at  the  end  of  33^  years,  the  whole  loan  will 
have  been  paid  and  discharged." 

If,  on  the  other  hand,  East  Goshen  township  had  built  within  what 
her  macadam  would  have  saved  in  the  way  of  repair,  there  would 
have  been  no  raise  of  tax,  but  East  Goshen  wanted  no  question  or  risk 
in  the  matter.  Thus  there  was  added  $12,000  to  the  first  loan  of 
$30,000,  and  thus  up  to  date,  we  have  used  $38,500,  have  9  miles  of 
road  and  a  millage  just  laid  of  5  mills  under  our  new  and  entire  loan 
of  $42,000,  which  pays  for  annual  instalment  of  principal,  interest  and 
repairs. 
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I  know  that  as  a  discerning  i)eople,  you  will,  and  very  justly,  too, 
watch  my  loyalty  to  facts.  You  surely  want  that  I  should  prove  all 
things,  especially  in  reference  to  this  exciting  road  issue  without  re- 
course to  bald  assertion.  Frankly,  I  then  admit,  that  we  will  pay  this 
year  two  mills  over  the  old  tax  of  two  and  a  half  mills  over  our  aver- 
age tax  of  the  past  ten  years.  I^et  me  first  point,  in  rebuttal,  to  the 
fa<5t  that  our  tax  will  decrease  as  we  annually  liquidate  our  debt, 
whereas,  on  the  other  hand,  dirt  road  taxes,  as  a  rule,  are  on  the  in- 
crease. If  our  township  record  is  evidence,  our  dirt  roads  at  the  end 
of  thirty  years  would  have  cost  us  six  mills.  If  we  had  delayed  untH 
that  time  the  building  of  our  hard  roads,  our  millage  would  have  been 
eight  mills. 

Then,  second,  say,  to  be  safely  within  the  truth,  our  tax  may  reach 
even  six  mills  by  flood,  storm  or  accident;  then  the  excess  wil  be 
three  mills.  On  our  two  farms,  owned  by  Mrs.  Downing,  measuring 
240  acres,  we  pay  |21  per  mill.  Thus  our  hard  roads  may  cost  us  at 
an  extravagant  surmise,  three  times  $21  or  |63  for  the  highest  annual 
tax.  Now,  our  son  earned  some  f  130  in  hauling  stone  for  the  new 
roads.  With  this  sum  he  bought  three  cows.  These  cows  will  cer- 
tainly return  yearly  |40  each,  or  in  all  |120.  So  that  our  three  cows, 
purchased  with  road  money  out  of  the  $42,000  loan  honestly  earned, 
will  not  only  pay  our  higher  road  tax  of  |63,  but  will  yield  a  clear  profit 
of  |57.  Thus,  does  it  not  look  that  at  the  worst  phase  of  it  possiHe, 
road  making  under  loans  is  a  good  business,  money  making  operation? 
It  has  been  said  that  our  ten  miles  of  road  will  cost  us,  with  inter- 
est, approximately  $73,500,  or  |7,350  per  mile.  This  is  sternly  true. 
Our  opponents  used  these  figures  in  cold  print  and  the  figures  scared 
some  of  us  mightily.  But^  as  against  this,  we  produced  on  the  other 
side  of  the  aceount,  the  indicaed  cost  of  our  dirt  road  repair  for  thirty 
years,  to- wit:  |83,700,  leaving  a  balance  to  the  credit  of  hard  roads 
of  110.300. 

We  have  been  watchinc:  this  balance  of  $10,000,  and  if  the  law  per- 
mits, with  our  worst  costliest  roads  locked  up  against  plow  and  shovel, 
with  our  culverts  iron,  stone  and  brick,  we  can  surely  find  one  good 
supervisor  who  will  give  security  to  maintain  our  roads  for  $300.  Sys- 
tem and  the  stitch  in  time  are  elements  of  saving  in  road  maintenance 
that,  the  chance  being  afforded,  will  as  yet  surprise  us.  If  you  will 
excuse  my  confidence,  gentlemen,  I  am  sure  that  one  supervisor  at  $25 
per  month  will  do  more  for  our  roads  now  than  two  supervisors  as  in 
the  past,  together  with  the  usual  posse  of  indifferent  workmen  that 
we  have  furnished  to  work  out,  or  up,  if  you  please,  our  taxes. 

After  one  of  my  "road  talks,"  a  man  came  to  me,  saying  between 
whiffs  at  his  segar,  '^^fr.  Downing,  I  am  afraid  you  will  induce 
our  people  to  do  that  which  will  take  the  food  out  of  my  children's 
mouths." 

I  said  I  did  not  want  to  do  him  or  his  children  harm,  that  I  wanted 
him  to  stop  wasting  his  tax  and  betrin  to  invest  it,  and  turned  the  sub- 
ject by  asking  good  humoredly,  if  he  enjoyed  smoking.  He  replied 
that  it  was  a  great  comfort.  *TTow  many  segars  do  you  smoke  a 
day?"  "One  after  meals,"  he  replied;  "what  kind?"  "Two-fors,  as  a 
rule;"  "does  the  cost  of  your  sejrars  take  so  much  as  a  cookie  out  of 
your  little  girl  or  boy's  mouth?"  He  laughingly  replied,  "well,  no." 
^TSTow,"  I  said  to  him,  "suppose  we  use  the  mathematics  that  our  fath- 
ers and  mothers  were  so  anxious  that  we  should  have  and  use.    These 
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segars  cost  you  in  a  year  |27^7.  Whereas,  tlie  owner  of  a  |7,000.(JD 
farm  can  pay  for  ten  miles  of  splendid  roads  at  an  average  tax  of  less 
thxtn  half  your  segar  money,  his  average  hard  road  tax  being  one 
and  one-seventh  mills  on  |7,000.00,  equalling  but  |10.50.  In  other 
words,  his  segars  would  cost  |16.87  more  than  ten  miles  of  road." 

My  friend  cheerfully  turned  the  subject  by  saying:  **Well,  that  is 
a  good  point  about  using  our  mathematics.  Teachers  should  teach 
children  to  apply  their  education.  In  fact,"  said  he,  "I  can  point  you 
to  school  directors  who  are  the  dupes  of  their  fears  and  prejudices, 
instead  of  the  beneficiaries  of  their  education."  He  was  a  bright, 
thinking  fellow,  but  then  I  thought  that  he,  too,  was  a  little  "in  the 
soup"  as  to  roads. 

It  must  be  admitted  that  the  money  wasted  in  many  public  opera- 
tions is  appaling.  It  is  easy  to  name  road  operations  that  cost  far 
more  than  they  should  have  cost  In  fact,  the  roads  of  East  Goshen 
could  have  been  built  for  less  than  they  cost  Let  me  give  you,  if  you 
please,  one  cause  of  our  waste,  which  was,  after  all,  not  great,  having 
bought  our  machinery  and  built  nearly  if  not  fully  nine  miles  of  road 
for  |3i),000,  including  a  contribution  of  |500. 

A  number  of  our  citizens  agreed  to  become  surety  for  the  proper  ex- 
penditure* of  the  130,000  loaned,  provided  the  supervisors  and  the  bank 
would  permit  these  citizens  to  form  a  board  of  supenision  and  dis- 
bursement The  taxpayers  in  public  meeting,  thoroughly  advertised, 
fixed  in  succession  where  the  macadam  should  be  placed.  Two 
of  our  auditors  who  had  bitterly  opposed  the  loan,  refused  the  se- 
curity. As  an  example,  I  was  refused,  because  my  wife  inherited  the 
farms,  yet  the  bank  where  I  deposit  has  loaned  me  accommoda- 
tions before  and  since  on  my  indindual  note.  My  wife  offered  to  sign 
jointly  with  me,  owning  two  farms,  clear,  of  240  acres,  but  a  woman 
in  law  is  simply  privileged  to  pay  taxes.  Another  citizen  consented, 
coming  into  an  estate  of  nearly  half  a  million  of  dollars,  owning  three 
farms,  two  of  which  were  mortgaged,  simply  because  he  was  making 
two  and  three  per  cent,  more  on  his  money  invested  elsewhere.  This 
gentleman  was  also  refused,  and  thus  as  to  five  men  offering  to  be- 
come surety. 

It  was  plain  then  that  the  motive  on  the  part  of  the  auditors,  with 
one  exception,  was  to  defeat  our  road  movement 

But,  unknown  to  these  antagonistic  auditors,  the  law  did  not  re- 
quire any  security  to  be  given  for.  this  loan  money.  The  gentlemen 
offering  surety,  however,  knew  the  law  from  "A  to  Z,"  and  thus  their 
offer  was  purely  voluntary,  for  the  prevention  of  waste  and  protection 
to  taxptijers. 

The  intention  of  the  men  offering  security,  desiring  to  make  the 
taxpayers  safe  as  against  themselves,  supervisors  or  all  party  or 
parties  was  simply  to  organize  a  directory  under  authority  of  which 
the  funds  could  have  been  disbursed,  the  accounts  kept  by  the  best 
book-keeper  in  the  township,  the  supervisors  relieved  of  dangers  from 
mistak(*s,  the  auditors  relieved  of  responsibility  and  their  work  les- 
sened and  simplified,  and  no  man  paid  without  an  equivalent  for  the 
money  he  received.  All  this,  too,  without  a  cent  of  charge  upon  the 
part  of  the  directory.  I  would  be  untrue  if  I  left  unsaid,  tlmt  it  is 
wonderful  what  mischief  ignorance  and  vindictiveness  wUl  work  at 
timea 
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RAINFALL  AND  TEMPERATURE. 


By  N.  F.  underwood,  Member  from  Wayne,  Lake  Como,  Pa. 


Among  all  the  Influences  which,  affect,  favorably  or  unfavorably, 
agricultural  production  and  productiveness,  none  are  more  potent 
than  rainfall  and  temperature.  That  heat  and  moisture  are  indis- 
pensable to  the  germination  of  seeds  and  the  growth  of  plants,  are 
facts  too  well  known  to  need  repetition;  and  were  the  supply  of  each 
always  constant,  always  suflBcient,  and  never  in  excess,  we  would  re- 
gard these  as  we  do  the  daylight  and  the  air  we  breathe,  with  only  jms- 
sing  interest.  But  situated  as  we  are  in  the  northern  temperate  zone, 
with  ooir  year  divided  into  a  season  of  active  vegetable  life  and 
growth,  and  a  season  of  complete  dormancy  of  the  out-door  vegetable 
kingdom,  with  a  wide  variation  in  our  summer  and  winter  tempera- 
ture, and  a  radical  difference  in  the  kind,  if  not  in  the  degree  of  the 
precipitation  allotted  us,  with  also  a  constant  variableness  (the  only 
constant  feature  of  our  climate)  in  the  temperature  and  precipitation 
of  each  succeeding  year,  the  subject  under  consideration  appears  to  us 
as  one  ever  new,  always  of  interest,  and  one  about  which  it  is  diflBcult 
to  reach  definite  conclusions.  The  daily  and  weekly  bulletins  of  the 
weather  bureau,  together  with  the  signals  and  warnings  of  its  widely 
ramified  system  of  signal  service  stations,  evidence  the  importance 
of  these  ever  active  agents  in  what  goes  to  make  up  the  total  of  those 
physical  conditions  which  we  generalize  under  the  terms  "climate'' 
and  "weather."  While  these  forces  of  nature  have  not  ceased  their 
activity  since  the  sun  began  to  shine  upon  the  evil  and  the  good,  and 
the  rain  to  fall  upon  lie  just  and  upon  the  unjust,  yet  it  is  only  within  a 
recent  period  that  any  systematic  attempt  has  been  made  to  study  the 
phenomena  and  laws  of  weather  changes  and  occurences,  with  a  view 
to  a  useful  forecast  of  what  the  coming  days  or  weeks  may  bring  forth. 
One  result  of  the  efforts  made  in  this  direction  has  been  the  rise  of  a 
succession  of  theorist8»  or  weather  prophets,  who,  one  after  anotiier, 
have  put  forth  sensational  predictions  of  coming  disturbances  and  dis- 
aster, yet  each  in  turn  has  been  discredited  by  failure,  and  thus  some 
names,  for  a  time  widely  quoted,  have  been  speedily  forgotten;  yet  l>y 
a  careful  observance  and  record  of  facts  concerning  storm  movements 
and  occurrences,  substantial  progress  hasi  been  made  toward  a 
knowledge  of  the  laws  governing  wind  and  weather,  and  much  practical 
benefit  has  resulted,  and  much  damage  been  averted  by  timely  warn- 
ing of  approaching  disturbances.  Predictions  concerning  the  weather 
and  the  interpretation  of  weather  signs  have  long  been  indulged  in, 
and  the  literature  of  many  nations  contains  stories  of  weather  wise 
saws  and  maxims;  but  the  prognostications  of  our  ancestors  make  no 
mention  of  our  storm  centres,  or  areas  of  low  barometer. 

It  is  not  our  present  purpose  to  attempt  a  scientific  treatise  upon 
climate,  or  to  compile  a  cyclopedic  statement  of  the  amount  of  annual 
precipitation  in  the  different  countries  of  the  earth.  This  amount 
varies  from  rainless  or  nearly  rainless,  and  verdureless  regions,  to 
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those  excessively  hximid  localities  of  other  continents  where  fathoms 
of  water  descend  in  a  single  day,  the  amount  being  everywhere  de- 
termined by  local  configuration  and  situation,  and  in  which  latitude, 
nearness  or  remoteness  to  seas,  lakes,  water  courses,  and  mountain 
ranges,  play  an  important  part. 

Our  own  country,  and  our  own  State,  are  so  fortunately  situated 
that  aside  from  a  few  localities,  and  occasional  departures,  the  rainfall 
is  abundant  for  our  needs,  and  we  may  say  that  when  conditions  of 
moisture  and  temperature  are  normal,  they  are  also  favorable,  and  it 
is  only  when  wide  or  long  continued  departures  occur  that  serious 
loss  and  damage  are  sustained,  yet  there  is  withal  a  tendency  to  un- 
equal distribution,  both  as  to  regularity,  and  as  to  locality.    Our  aver- 
age annual  rainfall,  east  of  the  Kocky  Mountain  region,  is  a  medium 
one  (30  to  45  inches)  compared  with  the  very  dry,  or  very  wet  condi- 
tions elsewhere  prevalent,  and  for  a  period  covering  a  score  or  so  of 
years,  we  can  calculate  with  tolerable  certainty  what  amount  of  rain 
and  snow  will  fall  upon  our  fields  and  woodlands;  but  for  a  single  year, 
the  tendency  to  extremes,  and  to  capriciousness  renders  it  impossible 
to  make  any  practical  forecast    We  plan  to  sow  our  seed  at  the 
regulationi  time,  and  perhaps  for  a  year  or  two,  conditions  are  pro- 
pitious, and  we  start  the  season's  operations  on  time,  and  everything 
up  to  date,  but  when  the  time  of  sowing  again  returns,  the  raia  is  fal- 
ling, the  ground  is  saturated,  and  this  condition  continues  until  we 
are  ready  to  say  that  the  promise  of  seed  time  has  failed,  and  we  sigh 
for  an  ideal  climate,  with  rainless  skies,  and  water  brought  to  our 
fields  from  the  mountains  in  an  irrigating  ditch.    The  rainfall  and  the 
temperature  are  the  uncontrolable  factors  in  the  agricultural  problem, 
the  unknown  quantity  in  the  equation  of  husbandry,  and  because 
we  cannot  control  them  (and  we  speak  with  all  due  deference  to  the 
professional  rainmakers),  we  are  never  quite  sure  that  our  plans  may 
not  miscarry,  and  our  estimates  prove  wide  of  the  mark,  until  the 
harvest  time  comes  and  our  crop  is  ripened  and  safely  stored.    Efforts 
in  the  direction  of  bringing  the  water  supply  and  distribution  within 
control  have  not  been  wanting,  and  have  resulted  in  irrigation  sys- 
tems on  a  large  and  beneficient  scale  in  the  mountain  regions,  whereby 
much  otherwise  waste  and  barren  land  has  been  made  to  produce, 
in  abundance  almost  beyond  belief.    In  a  more  limited  way,  artesian 
wells  have  elsewhere  tapped  the  subterranean  water  strata,  and  over- 
flowed and  made  verdant  the  parched  deserts  surrounding  them. 
Compact  and  springy  soils  have,  in  many  localities,  been  relieved  of 
their  excess  of  moisture,  and  brought  to  a.  condition  fit  for  tillage,  by 
underground  drains.    Much  of  this  work  has  proved  of  sufficient  per- 
manence to  be  profitable,  with  much  increase  of  productiveness  and 
value.    Systems  of  storage  ditches  have  also  been  tried,  in  a  limited 
way,  for  which  much  is  claimed  by  enthusiastic  advocates.    Last,  but 
not  least,  persistent  stirring  of  the  soil  in  time  of  deficient  rainfall  has 
often  been  resorted  to,  and  the  testimony  of  many  who  have  practiced 
it  leaves  no  reasonable  doubt  as  to  its  efficiency  as  a  means  of  avert- 
ing in  a  good  degree  the  more  serious  effects  of  drought    Whether*  on 
the  whole,  the  crops  of  the  country  suffer  most  from  excess,  or  defi- 
ciency of  rainfall,  is  a  question  not  easy  to  determine.    It  may  be  said 
that  as  a  rule,  dry  i>eriods  take  a  wider  range,  and  are  of  longer  dura- 
tion, while  the  more  destructive  floods,  cyclones,  and  hail  storms,  are 
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more  local  in  their  devastation,  and  usiaally  of  short  continuance^ 
though  they  utterly  destroy  in  a  few  days,  or  a  few  moments,  the  en- 
tire season's  product  As  with  the  rainfall  for  variableness,  so  also 
the  thermal  changes  incident  to  the  recurring  seasons  take  place  with 
little  regard  to  r^ularity.  The  equinoxes  occur  in  their  season  with 
commendable  promptness,  and  the  almanac  makers  tell  us  that  on  a 
certain  set  day  and  time,  winter  ends  and  spring  begins;  but  the 
changes  of  temperature  do  not  occur  in  quite  so  prompt  a  fashion. 
Winter  so  often  lingers  in  the  lap  of  spring,  and  the  "ethereal  mild- 
ness" of  which  the  poet  sang  is  tardy  in  arriving.  The  frost  king 
may  even  return  some  night  in  June,  and  leave  the  mark  of  his  un- 
welcome presence  on  the  tender  leaves  and  shoots  of  the  unfolding 
vegetation.  The  November  snows  cut  short  our  too  brief  Indian  sum- 
mer days,  and  the  blasts  of  Boreas  chase  away  the  gentle  southern 
zephyrs. 

To  what  an  extent  unfavorable  conditions  as  to  moisture  and 
temperature  may  affect  the  crops  of  the  United  States,  the  exi)erience 
of  1893,  bears  abundant  evidence.  Five  among  the  most  important 
staple  crops,  wheat,  com,  oats,  potatoes  and  buckwheat,  are  25  per 
cent  short,  with  cotton,  the  great  staple  croy  of  the  South,  30  per  cent 
short,  directly  caused  in  very  large  degree  by  deficiency  of  rainfall 
and  uncongenial  temperature.  Pennsylvania,  usually  more  exempt 
from  excessive  departures  than  many  other  States,  comes  in  rather 
below  than  above  the  general  average.  To  realize  the  enormous  ex- 
tent of  this  deficiency,  it  must  be  figured  out  into  bushels  and  dollars. 
Yet  in  the  face  of  this  vast  shortage  from  a  full  crop,  we  find  prices 
lower  than  for  years,  lower  indeed  in  many  instances  than  the  actual 
cost  of  production  will  warrant  To  attempt  to  account  for  this  ab- 
normal condition  is  foreign  to  the  subject  of  this  paper.  Every  culti- 
vator of  the  soil  knows  how  much  in  seeding  time  depends  upon  hav- 
ing the  ground  neither  too  wet,  nor  too  dry.  If  too  dry,  the  earth 
breaks  up,  with  great  exi)enditure  of  muscular  force,  into  lumps  and 
clods,  and  no  reasonable  amount  of  preparation  will  bring  it  into  a  fit 
condition  for  the  seed  to  germinate  and  begin  to  grow.  If  the  soil  is 
saturated  with  an  excess  of  water  (and  how  often  this  condition  does 
seem  to  occur  in  spring  planting),  the  crop  is  injured  and  the  ground 
baked  by  stirring  it  at  such  a  time,  or  the  planting  is  delayed  beyond 
the  proper  season  by  waiting  for  clearing  weather.  And  after  the 
crop  is  in  the  ground,  and  growth  has  commenced,  and  the  time  for 
tillage  has  arrived,  how  anxiously  the  farmer  watches  the  wind  and 
the  clouds,  for  the  weeds  are  growing  as  well  as  the  young  pl*\nts,  and 
if  rain  comes  too  copiously  and  tillage  is  delayed,  the  weeds  are  get- 
ting a  hold  upon  the  soil  that  will  make  it  doubly  difficult  to  dislodge 
them.  And  then  too,  at  this  stage  of  growth,  how  necessary  are 
genial  skies  and  a  balmy  air  to  green  the  leaves  and  impart  vigor 
to  the  stalks,  that  the  natural  progress  of  developement  be  not  re- 
tarded; frosts  too,  may  come,  and  nip  the  tender  shoots  and  bring  to 
naught  the  promise  of  a  harvest.  And  so  through  all  the  growing 
season,  and  until  the  harvest  time,  the  early  and  the  latter  rain  are 
needed,  yet  withal  in  moderation,  and  the  com  and  the  vine,  the  fruit 
tree  and  the  waving  grass,  rejoice  in  the  sun  when  he  shineth,  and 
gather  new  life  and  vigor  from  the  gentle  rain  and  the  refreshing  dew. 
It  is  not  alone  in  crop  production  that  rainfall  and  temperature  affect 
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our  well  being  and  our  interest  The  great  question  of  water  supply 
for  ourselves  and  our  animals  depends  upon  regular  and  adequate 
rainfall.  The  source  of  supply  for  a  city  and  town,  for  village  and 
farm,  must  be  kept  full  and  pure,  that  our  people  do  not  suffer  in 
point  of  comfort  or  of  sanitation;  and  a  water  famine  anywhere  is 
even  a  more  serious  matter  than  a  food  famine. 

The  protection  of  ourselves  and  our  animals  against  the  vigors 
of  our  winter  climate  is  also  a  matter  requiring,  and  fortunately 
nofw  receiving  much  attention.  Stock  owners  are  fast  becoming 
impressed  with  the  idea  that  economy  aa  well  as  humaneness 
requires  that  they  provide  comfortable  quarters  for  their  ani- 
mals. This  matter,  at  least,  is  one  entirely  within  their  own 
control,  and  if  proper  provision  is  made  (and  this  should  include 
water  supply  for  winter  use  as  well  as  shelter)  no  cold  wave 
moving  in  our  direction  need  affect  the  comfort  of  our  herds.  The 
storing  of  ice  in  winter  for  summer  use,  and  the  many  improve- 
ments in  apparatus  for  keeping  winter's  cold  from  our  dwellings^ 
are  all  in  the  line  of  efforts  to  maintain  a  more  equable  tem- 
perature in  spite  of  the  changing  seasons.  The  subject  of  aqueous 
precipitation  and  its  variable  distribution  abstractly  considered,  has 
long  received  investigation.  Some  things  in  relation  to  it  we  know, 
and  more  of  its  mysteries  may  in  time  be  learned,  but  the  causes 
upon  which  possible  regularity  of  occurrence  must  depend  are  them- 
selves so  utterly  inconstant  and  irregular,  that  their  effects  must  of 
necessity  be  of  like  character.  We  know  that  all  precipitation, 
wherever  it  takes  place,  is  due  to  condensation  of  moisture  carried  up 
into  the  atmosphere  in  the  form  of  vapor,  that  the  process  of  evapora- 
tion is  constantly  going  on,  that  the  heat  of  the  sun  is  the  great  lifting 
engine,  and  that  while  lakes,  rivers,  woods,  fields,  and  all  moist  sur- 
faces furnish  their  quota,  the  tropic  seas  are  the  great  source  of  the 
aqueous  supply,  that  the  daily  draft  from  the  land  and  the  seas,  to 
maintain  an  equilibrium  and  furnish  material  for  the  rain,  hail  and 
snow  that  descend,  would  amount  if  gathered  together,  to  some  hun- 
dreds of  cubic  miles  of  water.  We  know  that  the  vapor  laden  air  is 
blown  by  the  four  winds  of  heaven,  and  by  all  the  changing  and  shift- 
ing winds  of  earth  to  the  uttermost  bounds  of  our  planet,  some  of  the 
burden  is  dropped  as  snow  at  the  poles,  to  thicken  in  time  the  ice  cap 
which  enveloi)e9  them.  Some  falls  upon  snow  crowned  mountain 
peaks  to  form  a  portion  of  some  slowly  creeping  glacier,  at  the  foot 
of  which  it  finally  emerges;  then,  breaking  off  in  the  form  of  an  ice- 
berg, sets  out  in  its  long  journey  to  the  warmer  seas,  where,  after  the 
lapse  of  ages,  it  completes  its  round  of  travel,  mingles  with  its  parent 
waters,  and  is  ready  to  start  anew.  Some  of  it,  carried  to  and  up  the 
mountain  ranges  of  the  temperate  zone  is  rapidly  cooled  and  con- 
densed and  falls  in  torrents  on  the  mountain  sides  and  the  adjacent 
lowlands.  Other  portions  are  driven  here,  there,  and  everywhere,  as 
the  fickle  winds  chance  to  blow,  and  fall  in  gentle  showers  or  down- 
pouring  stomas,  on  hill,  and  vale,  and  plain.  The  changing  seasons 
with  their  varying  temperature,  the  shifting  air  currents,  the  broken 
configuration  and  topography  of  the  land  surface,  as  well  as  the  ar- 
rangement of  land  and  water,  are  all  elements  which  militate  against 
regularity  and  uniformity  of  distribution.  Not  until  these  warring 
and  Jarring  elements  can  be  harnessed  and  brought  under  control,  can 
we  expect  to  have  climate  and  weather  made  to  order. 
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When  we  consider  the  question  of  temperature,  from  force  of  habit 
we  are  apt  to  repjard  heat  and  cold  as  widely  separate  and  opposing 
forces,  whereas  they  are  only  manifestations  in  different  degree  of  one 
and  the  same  force,  a  force  the  power  and  intensity  of  which  human 
beings  know,  and  can  know,  but  little.  Their  senses  are  attuned  to  a 
few  degrees  of  a  wonderful  scale,  and  above  and  below  all  mortal 
knowledge  and  comprehension,  the  octaves  rise  and  fall  to  heights  and 
depths  beyond  our  power  of  conception.  All  the  animal  and  vege- 
table life  of  the  earth  is  circumscribed  within  an  exceedingly  narrow 
limit  The  process  of  acclimation  has  rendered  the  animals  and 
plants  of  each  zone  in  some  degree  hardy  in  their  own  particular 
habitat;  but  a  sudden  transposition  of  the  artic  and  tropic  species 
would  speedily  result  in  the  annihilation  and  extinction  of  both,  while 
those  of  the  temperiate  belt  transported  to  either  the  colder  or  the 
warmer  zone,  would  only  survive  in  part,  and  the  survivors  would  re- 
quire ages  of  time  to  adapt  themselves  to  their  new  environment. 
Just  what  the  range  of  temperature  is  that  bounds  possible  life  upon 
the  earth  cannot  be  positively  asserted,  yet  we  may  safely  assume  that 
a  range  of  300  degrees  would  bring  us  perilously  near  the  limit  at  each 
extreme. 

The  actual  range  of  temperature  to  which  our  planet  is  exposed 
may  be  taken  as  in  some  decree'  indicating  tlie  measure  of  our 
capacity  in  this  regard.  While  the  life  upon  the  earth  is  thus  guarded 
from  too  great  extremes  by  the  adjustment  of  the  sun  heat  whicL  we 
enioy,  human  beings  in  their  various  useful  arts,  and  especially  in 
their  scientific  experiments,  produce  artificially,  degrees  of  tempera- 
ture of  startling  intensity.  Not  only  have  they  succeeded  in  melting 
the  hardest  know  substances  firridium  melting  at  2,700  degrees  Fah- 
renheit), but  have  pushed  their  experiments  until  the  claim  is  made 
of  a  record  of  7,200  degrees  by  electrical  apparatus.  Even  in  so  pro- 
saic a  matter  as  the  manufacture  of  crucible  steel,  by  the  Siemens 
process,  the  charge  is  maintained  at  a  temperature  of  4,000  to  5,000 
degrees,  in  the  reverberating  furnace.  On  the  other  hand,  cold  has 
been  produced  of  sufficient  intensity  to  render  the  air  we  breathe 
liquid,  and  the  latest  results  record  a  temperature  of  490  degrees  be- 
low zero,  which  is  believed  to  be  near  the  temperature  of  space.  What 
is  the  absolute  zero  of  temperature,  no  one  is  at  present  bold  enough 
to  assert.  *^ut,"  says  my  practical  listener,  "all  this  is  unpractical 
and  unprofitable.  We  don^t  want  anybody's  theories,  or  speculations. 
That  may  be  true;  the  trouble  is  we  cannot  always  tell  just  what  is 
practical.  The  ice-machine,  so  necessary  now  in  warm  climates,  had 
its  inception  in  a  theory.  Sir  Henrv  Bessemer,  whose  process  of  steel 
makinar  has  added  more  to  the  wealth  of  the  world  than  anything  else 
in  his  eeneration,  started  out  with  a  theorv.  Not  only  was  he  not  a 
manufacturer  of  steel,  but  he  knew  nothing  of  the  process,  except 
the  chemical  principles  involved.  Franklin  would  never  have  made 
his  experiments  with  his  kite  and  string,  if  he  had  not  had  a  theory 
at  the  other  end  of  the  strincr.  And  so  with  Morse  and  Field,  who 
gave  to  the  world  the  telecraph  and  the  submarine  cable.  And  so 
of  Edison  and  Tesla,  in  their  brilliant  achievements  in  electrical 
science,  and  today  the  world  is  waiting  until  the  imadnation  of  these 
wonderful  men,  touched  by  the  wand  of  science,  shall  settle  for  them 
the  most  vitally  practical  problems  that  ever  engaged  the  attention  of 
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mankind;  problems  that  when  thonght  oat,  and  worked  out,  shall 
bring  into  control  for  the  use  of  mankind,  the  subtle  forces  of  nature, 
and  the  wildest  dreams  of  by  gone  ages  shall  become  the  practical 
verities  of  the  time  to  come.  It  is  perhaps  too  much  to  expect  that 
we  shall  ever  be  able  to  control  the  wind  currents  and  the  clouds,  jet 
let  us  not  in  this  age  set  a  limit  to  what  the  ingenuity  of  man  can  ac- 
complish in  any  chosen  field  of  effort. 


MANAGEMENT  AND  CAKE  OF  BEARING  ORCHARDS. 


ByQ.  HIESTBK,  Member  from  Dauphin,  Harriiburg,  Pa. 


In  arder  to  secure  the  best  results  from  our  orchards,  we  mu»t 
understand  the  natural  laws  which  govern  the  growth  of  the  tree  and 
the  production  of  fruit,  and  place  our  trees  in  such  a  condition  that 
they  will — in  obedience  to  these  laws,  produce  regular  crops  of  the 
finest  fruit. 

The  plant-food  contained  in  the  soil  is  dissolved  by  rain  falling  at 
frequent  intervals,  and  in  the  form  of  a  watery*  solution ;  it  is  taken  up 
by  the  roots  and  conducted  in  this  condition  directly  to  the  .leaves, 
which  have  been  very  properly  named  the  laboratory  of  the  tree. 
Here,  in  the  leaves,  this  watery  solution  is  changed  to  sap,  and  goes 
from  the  leaves  to  the  various  parts  of  the  tree,  to  form  new  wood, 
fruit,  spurs  and  fruit  at  the  proper  season. 

If  the  supply  of  plant-food  in  solution  is  abundant,  the  leaves  re- 
tain it  but  a  short  time,  and  send  it  out  in  a  very  crude  form,  new 
wood  being  the  result.  The  larger  the  supply  and  the  more  rapidly 
the  leaves  are  obliged  to  work,  the  larger  the  growth  and  the  softer 
the  wood  thus  formed.  If  the  supply  is  restricted  from  any  cause, 
the  leaves  retain  it  longer  and  work  it  over  more  thoroughly;  this 
double-worked  sap  goes  to  the  formation  of  fruit  spurs,  and  on  trees, 
like  the  peach,  which  do  not  produce  spurs,  it  goes  to  the  formation 
of  fruit-buds. 

Our  success,  therefore,  depends  very  largely  upon  keeping  up  the 
proper  balance  between  the  growth  of  wood  and  the  production  of 
fruit-spurs.  If  we  find  that  our  trees  are  growing  luxuriantly,  but  are 
bearing  no  fruit,  we  can  check  their  growth  by  planting  some  ex- 
hau^ing  crop  between  them  for  one  year;  or  if  we  have  been  culti- 
vating the  ground  and  fertilizing  heavily,  we  can  accomplish  the 
same  result  by  seeding  to  grass  without  manure.  Anything  that  will 
check  the  growth  will  cause  them  to  fruit.  If,  on  the  other  hand, 
we  find  that  the  fruit  spurs  are  becoming  crowded  and  the  trees  are 
exhausting  themselves  by  overbearing,  we  must  feed  them  better, 
and  thin  out  the  fruit  spurs  where  they  are  most  crowded. 

This  matter  of  food  supply  is  especially  important  to  the  peach. 
Most  of  our  orchards  bear  one  or  two  crops  and  then  die  of  the 
'fellows'* — ^while  we  must  all  admit  that  there  is  a  disease  called 
19-7-94 
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'^yellows,"  for  which,  no  remedy  has  yet  been  found.  I  am  perfectly 
satisfied  from  my  observation  of  numerous  peach  orchards,  that  in 
nine  cases  out  of  ten,  "yellows"  is  only  another  name  for  starvation ; 
or,  at  least,  that  starvation  has  placed  the  tree  in  the  i)roper  condi- 
tion for  "yellows"  to  find  a  lodgment  Chemical  analysis  shows  that 
the  ash  of  the  wood  and  fruit  of  a  diseased  tree  contains  14  per  cent, 
less  potash  than  the  ash  of  the  wood  and  fruit  of  a  healthy  tree. 

As  soon  as  the  fruit  spurs  or  buds  are  formed,  the  tree,  obeying:  one 
of  the  laws  of  reproduction,  devotes  its  first  and  best  effort  for  their 
support,  and  only  the  surplus  is  allowed  to  pfo  to  the  formation  of 
wood.  So  we  see  that  our  trees,  stimulated  by  the  lar^e  amount  of 
food  dissolved  by  the  spring  rains  and  offered  to  them  in  abundance, 
will  throw  out  a  blossom  from  every  fruit  spur,  and  will  carry  and 
nourish  these  blossoms  just  as  long  as  they  have  the  strenp^th  to  do  so; 
but,  as  the  heat  increases  and  the  moisture  gradually  leaves  the  soU, 
the  supply  of  available  food  diminishes,  and  the  tree  is  oblijred  to  re- 
lieve itself  of  a  part  of  its  load;  hence  follows  what  is  known  as  the 
June  dropping  of  apples.  They  drop  because  the  tree  is  no  longer  able 
to  nourish  so  many,  and  the  number  that  remain  on  the  tree  is  de- 
termined entirely  by  the  amount  of  available  plant-food  in  the  soil. 

If  you  will  examine  any  orchard  containing  trees  of  different  ages, 
you  will  find  that  the  finest  fruit  is  grown  on  young  and  vigorous 
trees,  and  among  the  older  trees,  the  finest  specimens  are  found  on 
young  wood,  on  fruit  spurs  bearing  for  the  first  time;  therefore,  we 
should  keep  up  a  constant  supply  of  young  and  vigorous  fruit  .spurs, 
by  forcing  some  new  growth  each  year,  by  the  application  of  ferti- 
lizers, either  home  made  or  commercial,  and  by  thinning  the  old  fruit 
spurs  on  branches  where  they  have  become  over-crowded. 

A  fniitful  year  is  much  more  exhausting  to  the  tree  than  the  off- 
year,  hence,  when  we  see  that  a  large  crop  of  fruit  has  set  and  is  likely 
to  escape  late  frosts  and  other  disasters,  we  should  give  the  orchard  a 
specinl  dressing  of  manure  to  enable  the  tree  to  carry  as  much  as 
possible  of  the  crop  to  maturity,  and,  at  the  same  time,  make  a  new 
growth  for  next  year.  If  we  watch  this  point  carefully,  we  will  have 
fewer  "off-years"  and  our  profits  will  be  increased  proportionately. 
By  careful  attention  to  this  one  point  alone,  we  could  secure  regular 
crops  of  the  finest  fruit,  if  it  were  not  for  the  insect  and  fungoid 
enemies;  but,  alas!  after  we  have  brought  our  tree  to  the  highest 
state  of  perfection,  and  placed  an  abundnnce  of  nourishment  in  the 
soil  to  bring  the  crop  to  maturity,  we  find  our  hopes  blasted,  our 
fruit  marred,  and  in  many  instances,  destroyed  by  these  pests. 

In  the  spring  of  the  year  when  the  trees  begin  to  put  forth  their 
leaves,  when  the  air  is  so  balmy  and  pleasant,  when  everything  about 
us  is  filled  with  new  life  and  hope,  after  the  long  winter's  rest,  we 
find  that  the  spores  of  numerous  fungoid  diseases,  chief  of  which  are 
the  the  blights  and  mildews,  are  thrown  upon  the  air;  and  this  at- 
mosphere which  seems  so  wholesome  and  pleasant  to  us,  is  actually 
filled  with  minute  organisms,  which  are  floating  about,  unseen  by  us, 
settling  upon  every  leaf  and  twig  in  our  orchard,  there  to  spread  and 
grow;  and  as  they  grow,  marring  both  fruit  and  foliage. 

We  find  this  lovely  atmosphere  also  teeming  with  noxious  insects, 
all  actively  engaged  in  the  selection  of  suitable  places  to  lay  their 
eggs  and  rear  their  broods;  and  they  find  no  place  so  much  to  their 
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liking  as  our  orchards.  The  codling  moth  lays  its  eggs  in  the  blossom 
of  the  apple  and  pear,  just  after  the  petals  have  fallen.  When 
hatched,  the  young  grub  eats  its  way  into  the  center  of  the  fruit,  caus- 
ing it  to  drop  prematurely.  The  borer  lays  its  egg  on  the  trunk  of 
the  tree,  under  some  over-hanging  bark,  where  it  will  be  protected 
from  the  weather  and  hidden  from  sight;  the  grub  when  hatched*  eats 
his  way  under  the  bark,  where  he  makes  his  home,  eating  in  every 
direction  entirely  unseen,  his  presence  unsuspected  until  tite  lack  of 
vitality  in  a  part  or  the  whole  of  the  tree,  tells  us  of  his  deadly  work; 
and  so  we  find  myriads  of  other  insects  attacking  every  part  of  the 
tree,  from  the  root  to  the  topmost  leaf. 

Owing  to  these  causes,  the  condition  of  the  fruit  grower  a  few  years 
ago  appeared  almost  hopeless;  but,  thanks  to  the  persistent  efforts  of 
a  few  broadminded  men,  and  the  intelligence  and  bounty  of  our 
National  government  in  the  establishment  of  agricultural  experiment 
stations  in  the  various  States  of  the  Union,  a  way  has  been  found  by 
which  our  fruit  may  be  saved,  and  some  of  the  profit  retained  for  one 
of  the  most  pleasant  and  alluring  employments  of  man. 

After  a  number  of  years  of  careful  experimental  work  at  these 
stations,  it  has  been  discovered  that  Paris  Green,  mixed  with  water 
in  the  proportion  of  one  pound  to  200  gallons  of  water  and  sprayed 
over  the  trees  just  after  the  blossoms  have  fallen,  will  save  our  fruit 
from  the  ravages  of  the  codling  moth  to  a  very  great  extent  If  we 
are  careful  and  thorough  in  our  work,  we  can  save  as  much  of  our 
fruit  as  the  trees  are  able  to  bear.  It  has  also  been  discovered  that 
the  salts  of  copper,  either  alone  or  combined  with  lime  and  mixed 
with  water,  in  the  proper  proportions,  will  prevent  the  spread  of  all 
forms  of  mildew,  and  other  fungoid  diseases  which  attack  our  trees, 
mar  the  fruit,  or  destroy  the  foliage.  If  these  experiment  stations 
had  never  made  any  other  discovery,  the  results  of  this  one  would 
amply  repay  all  the  expense  incurred  in  the  establishment  and  main- 
tenance of  all  the  stations  up  to  the  present  time. 

The  various  solutions  used  and  the  methods  of  application  have 
been  so  fully  described  in  the  bulletins  of  the  experiment  stations  that 
I  will  not  take  up  your  time  with  a  description  of  them,  but  will  only 
say  that  after  following  the  directions  therein  contained  faithfully 
for  four  years,  I  am  satisfied  that  large  crops  of  perfect  fruit  can  be 
grown,  and  a  profit  secured,  in  spite  of  the  codling  moth,  apple  scab 
and  leaf  blight,  by  the  intelligent,  persistent  use  of  a  good  spraying 
outfit.  For  every  flOO  spent  in  spraying,  I  have  received  at  least 
|1,000,  that  I  would  not  have  had  without  spraying.  We  obtain  not 
only  better  fruit  and  more  of  it,  but  less  labor  is  required  in  harvest- 
iug.  The  imperfect  fruit  drops  to  the  ground  and  can  be  gathered  as 
it  falls,  and  sold  at  a  low  price  during  the  seasons,  and  when  picking 
time  comes,  there  is  nothing  left  on  the  trees  but  i)erfect  fruit,  which 
can  be  taken  direct  to  the  bins  without  assorting,  and  wUl  keep  until 
you  can  find  a  market  for  it.  After  you  have  handled  this  kind  of 
fruit  a  couple  of  years,  you  do  not  have  to  find  a  market — the  market 
will  come  to  you. 

Not  only  is  the  fruit  better  and  more  valuable — ^but  by  protecting 
the  leaves  from  insects,  mildew  and  blight,  they  remain  on  the  treefi 
longer,  are  in  better  condition  to  do  their  work,  and  as  a  result,  we 
have  better  wood  for  next  year.    Our  trees  do  not  require  ao  loii|^ 
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a  season  of  rest,  and  we  have  fruit  every  year.  The  old  saying>  "an 
ounce  of  prevention  is  worth  a  pound  of  cure,"  is  as  true  in  this  case 
as  in  any  other;  therefore,  we  should  break  up  the  winter  haunts  of 
insects  by  removing  all  rubbish  from  our  orchards,  and  by  scraping 
the  trees  and  washing  the  trunk  and  large  branches  with  soft  soap, 
so  as  to  promote  a  smooth,  clean  growth  that  will  not  furnish  shelter 
for  them. 

Without  going  any  farther  into  details  of  the  management,  etc.,  I 
would  sum  up  as  follows: 

When  our  trees  have  reached  the  bearing  age  and  have  com- 
menced forming  fruit  spurs,  we  should  fertilize  liberally,  to  keep  up 
the  proper  balance  between  wood  and  fruit  production.  Supplement 
this  by  judicious  pruning;  keep  your  orchards  absolutely  free  from 
all  kinds  of  rubbish  that  would  form  a  harbor  for  insects;  allow  no 
rough,  shaggy  bark  to  grow  on  any  part  of  the  tree;  spray  faithfully 
and  intelligently,  and  leave  the  rest  to  Providence. 


THE  FARMER  OF  THE  FUTURE. 


BY  D.  H.  PATTERSON,  MemUrfrom  Fulton,  Web§Ur  MVU,  Pa. 


In  no  other  country,  perhaps,  has  agriculture  been  so  prosperous 
as  in  our  country.  The  conditions  have  been  favorable  to  its  bept 
development  Through  all  our  past  history,  the  safe  and  conservative 
element  among  our  people  hae  been  made  up  largely  of  those  who 
have  been  interested,  either  directly  or  indirectly,  in  agricultural  pur- 
suite.  In  the  last  one  hundred  yeans  greater  progress  has  been  made 
in  the  arts  and  sciences  than  for  the  previous  eighteen  centuries,  and 
yet  it  is  not  too  much  to  say  that  agricnlture  has  kept  fully  abreast 
of  all  other  pursuits.  In  adapting  means  to  an  end,  in  the  invention 
of  machinery  of  all  kinds  to  aid  him  in  his  work,  in  the  discovery  of 
the  elements  of  the  soil,  which  go  to  make  up  plant  life,  and  the  in- 
gredients of  which  plants  are  composed,  the  fanner  perhaps  has  made 
greater  progress  than  those  engaged  in  any  oiher  industry,  until  to- 
day, he  is  better  able  than  ever  before  to  hold  his  own  in  the  great 
struggle  for  material  prosperity  which  is  constantly  going  on  in  the 
world.* 

He  has  improved  his  condition  in  many  ways.  He  no  longer  farms 
as  his  father  did,  not  that  onr  fathers  did  not  do  as  well,  or  better, 
under  the  conditions  surrounding  them  than  we.  They  did  the  best 
tiiey  conld  with  the  advantages  they  had  and  the  circumstances 
which  environed  them;  bnt  our  advantages  to-day,  are  so  much  su- 
perior to  theirs,  and  the  conditions  of  our  environment  so  different 
that  we  ought  to  be  better  farmers  if  we  are  not  such.  But,  judging 
from  the  past  and  the  present,  what  will  be  chiefly  characteristic  of 
farming  in  the  future?  What  qualifications  will  be  required  to  make 
the  successful  farmer  of  the  future?  He  will  be.  a  scientific  farmer; 
he  will  need  to  undeiwtand  better  than  now  the  science  of  farming; 
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he  will  be  thorouglily  familiar  with  the  business  in  which  he  is  en- 
gaged; he  will  know  all  abont  the  soil  he  cultivates;  what  elements 
of  plant  food  it  contains,  and  in  what  proiwrtion,  and  what  elements 
are  lacking  and  how  he  can  supply  those  that  are  wanting.  He  will 
know  the  scientific  effect  of  light,  heat  and  moisture  on  the  different 
food  products  of  the  earth,  and  knowing  all  these,  he  will  be  able  to 
make  the  very  best  use  of  the  capital  which  the  God  of  nature  has 
freely  placed  in  these  elements  ready  at  his  command.  He  will  know 
what  kinds  of  products  are  best  suited  to  the  soil  he  cultivates;  those 
which  he  can  raise  in  the  largest  qualities.  He  will  also  know  how 
best  to  use  all  the  wastes  of  the  farm.  Many  things  which  are  now 
thrown  away  as  useless  or  allowed  to  go  to  waate,  will  then  be  brought 
into  profitable  use.  He  will  find  a  fortune  in  what  has  hitherto  been 
thrown  away  as  useless.  He  will  be  able,  because  necessity  will 
drive  him  to  it,  to  make  the  most  profitable  use  of  all  the  materials 
at  his  disposal.  He  will  also  know  how  to  get  all  the  i)0S8ible  profit 
out  of  his  products.  The  sharp  competition  which  he  is  now  feeling 
is  already  driving  him  to  study  more  closely  the  markets  which  his 
products  are  destined  to  reach.  He  will  eventually  crowd  out  the 
middle  man  who  now  fattens  on  what  ought  to  be  his  Intimate 
ppofita  In  twenty-five  years  from  now,  I  verily  believe  the  middle 
man  in  almost  every  line  of  business  will  have  become  extinct  The 
signs  of  the  times  all  indicate  the  coming  about  of  this  condition  of 
things  in  the  field  of  commerce.  The  jobber,  the  commission  man 
and  the  country  merchant  are  being  gradually,  but  surely  crowded 
out  The  producer  and  consumer  will  be  brought  directly  together,  to 
the  advantage  of  both.  In  a  word,  the  farmer  of  the  future,  driven 
from  every  side  to  study  all  the  details  of  his  calling,  will  be  as  famil- 
iar with  it  as  the  manufacturer,  the  mechanic  or  the  professional  man 
is  with  their  vocation.  So  much  for  what  the  farmer  of  the  future 
will  be,  so  fac  as  his  material  prosperity  is  concerned.  He  will  be  the 
substantial  citizen'  of  every  community. 

In  intellectual  advancement  and  development  he  is  also  destined 
to  make  still  more  rapid  strides.  The  fact  that  he  will  be  compelled 
to  overcome  so  many  obstacles  wMch  will  require  the  close  applica- 
tion of  his  mental  powers^  will  tend  to  develop  and  strengthen  them, 
and  the  fact  that  his  store  of  knowledge,  as  it  applies  to  scientific 
agriculture,  will  have  to  be  constantly  enlarged,  will  add  to  his  gen- 
eral knowledge  and  thus  make  of  him  a  broad  minded  man  of  affairs. 
He  will  necessarily  make  a  study  of  agriculture  fr^m  every  standpoint, 
and  will  accumulate  a  vast  store  of  knowledge  on  co-related  subjects. 
He  will  be  a  more  intelligent  man.  The  American  farmer  is  an  in- 
telligent man,  conversant  with  the  current  events  transpiring  through- 
out the  world,  but  in  a  higher  and  broader  sense,  he  will,  iq  the  future, 
be  intelligent  to  a  degree  not  possible  now. 

The  farmer  of  the  future  will  be  fitly  represented  in  every  depart- 
ment of  government  He  will  no  longer  take  a  back  seat  and  follow 
where  others  choose  to  lead.  He  will  have  the  strength  of  mind, 
vigor  of  body  and  independence  of  character  which  will  peculiarly 
fit  him  for  taking  a  leading  part  in  framing  impartial  laws  and  shap- 
ing the  x)olicy  of  our  country,  at  home  and  abroad.  In  the  years  to 
come,  there  will  be  found  many  men  in  the  quiet  walks  of  farm  life 
who,  like  Cinclnnatus,  in  the  days  of  the  old  Roman  republic,  will  be 
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called  again  and  again  to  git  in  the  councils  or  to  administer  ihe  af- 
fairs of  State. 

Again,  the  fanner  of  the  future  will  be  a  reformer.  TSiese  are  the 
days  of  too  many  sham  rrforma  The  true  reformers  are  those  who 
toil  with  brain  and  muscle.  The  coming  farmer  will  be  a  leader  in 
every  movement  for  the  good  of  the  community  and  the  uplifting  of 
his  fellow  men.  He  will  be  in  favor  of  a  broad  and  liberal  education 
to  all ;  he  will  be  quick  to  take  advantage  of  our,  beneficent  public 
school  system,  and  to  secnre  the  advantages  from  it  for  the  country 
which  are  now  enjoyed  by  the  cities  and  larger  towns.  He  will  favor 
graded  schools;  he  will  have  in  every  township  a  public  high  school, 
where  all  the  children  in  the  community  will  have  the  opportunity  to 
secure  free,  a  higher  and  broader  education;  here  our  boys  and  girls  of 
the  country  can  at  least  get  a  start  in  a  scientific  or  classical  educa- 
tion, which  will  enable  them  to  follow  any  career  they  may  choose,  or  for 
which  they  may  be  specially  endowed,  and  which  would  make  them 
better  farmers,  better  mechanics^  better  business  men,  better  wives 
and  better  citizena  This,  in  my  opinion,  is  the  firat  reform  to  which 
the  farmer  ought  to  give  his  attention.  H^  pays  out  much  in  the 
way  of  taxes  for  which  he  receives  little,  which  nearly  all  inures  to 
the  benefit  of  others;  but  the  time  is  here  when  he  ought,  and  when 
he  will  try  to  reap  some  of  the  benefits  himself. 

It  is  just  along  this  line  that  tiie  question,  ''What  is  to  become  of 
the  farmer  boys?"  is  to  be  solved.  Are  we  to  keep  them  at  home,  will 
we  try  to  stem  the  current  which  is  carrying  so  many  boys  from  the 
country  home  and  farm,  to  enter  the  shops,  stores  and  offices  of  the 
cities,  where  so  many  of  them  eke  out  a  i)oor  and  miserable  life,  or 
fall  victims  to  the  manifold  temptations  of  the  city?  Here  is  tKe  so- 
lution: Let  us  create  in  our  own  communities  the  means  by  whidi 
our  boys  and  girls  can  secure  betterl  educational  advantages,  without 
direct  cost  to  them,  and  without  having  to  leave  their  homes;  and 
with  these  free,  public  high  schools,  there  should  be  public  libraries, 
containing  good,  substantial  literature,  free  to  all  in  the  community, 
together  with  cotirses  of  lectures  during  the  winten  season.  These 
will  come  in  the  near  future,  and  with  them,  as  the  necessity  arises, 
inventions  and  improvements  in  machinery,  which  will  further  lighten 
the  labor  and  lessen  the  cost  of  farm  work,  so  it  shall  be  no  longer 
a  drudgeiy  but  a  pleasure.  The  hours  of  labor  will  also  be  shortened, 
so  that  there  will  be  along  all  lines  of  activity  an  equal  amount  of 
time  devoted  to  mental  improvement,  dividing  the  day  into  three 
equal  periods  of  eight  hours  each,  for  work,  leisure  and  sleep. 

Again,  in  the  near  future,  there  will  be  better  facilities  for  getting 
from  place  to  place  in  the  coimtry.  The  want  of  easier  and  more 
rapid  means  of  communication  in  the  country  districts  is  a  great 
drawback  to  our  material  advancement  and  intellectual  development- 
The  time  may  not  be  far  distant  when  the  application  of  electricity 
as  a  motive  power  will  be  so  cheaply  done  that  we  will  have  electric 
railways  along  all  the  principal  highways  of  travel  in  every  com- 
munily.  Time  is  becoming  too  valuable  to  spend  so  much  of  it  on  the 
roads,  as  we  are  now  compelled  to  do. 

When  these  and  other  improvements  come  to  pass,  what  a  pleasure 
it  will  be  to  live  in  the  country;  then  our  boys  and  girls  will  be  glad 
to  remain  on  the  farm.  The  farm  will  attract  the  enterprising  and 
ambitiona    It  will  be  a  stepping  stone  to  adrancement    It  will  se- 
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cure  a  prominent  position  in  the  commnnity;  the  farmer  of  the  future 
will  be  a  public  spirited  citizen;  he  will  be  the  conservator  of  our  in- 
stitutions, religious  and  political;  he  will  represent  the  highest  type 
of  American  manhood,  ever  ready  to  defend  and  to  resist  any  en- 
croachments VL-pon  his  political  rights. 

But  what  of  the  farmers^  wives  of  the  future?  She  will  be  his 
equal;  she  will  stand  beside  him  as  die  does  now,  demanding  and 
receiving  the  same  considerations  which  he  receives;  advancing  as 
he  advances.  The  inventions  of  the  future  are  destined  to  lighten 
woman's  work  on  the  farm  as  well  as  man'a  She  will  be  his  intel- 
lectual equal;  she  will  be  the  queen  in  her  own  house;  and  out  from 
the  future  farm  homes  will  go  the  boys  and  girls  who  will  reform  and 
rule  the  worid. 


TECE  SEED  BED  AND  CROP  CULTIVATION. 


By  CALVIN  COOPBR,  Member  from  Lancaster,  Bird-inr-Hand,  Pa. 


Among  the  hindrances  that  lay  in  the  way  of  the  tiller  of  the  soil, 
many  can  often  be  traced  to  a  want  of  proper  study  or  forethought  of 
the  requirements  that  will  bring  about  proper  germination,  and  healthy 
growth.  It  is  a  common  practice  among  the  average  farmers  to  plow 
and  sow,  as  inclination  seems  to  dictate,  scarcely  for  a  moment  con- 
sidering the  condition  of  the  soil,  and  the  many  little  requirements 
that  are  necessary  to  produce  the  best  results.  They  rarely  consider 
the  advisability  of  testing  the  germinating  quality  of  the  seed,  which 
they  propose  to  sow,  and  from  which  they  expect  to  reap  the  harvest- 
Right  here  allow  me  to  urge  the  importance  of  examination  of  all  field 
seeds,  under  a  microscope,  and  test  their  germinating  quality  before 
sowing.  Those  of  you  who  have  not  done  so,  will  be  surprised  at  the 
amount  of  imperfect  and  worthless  stuff  put  upon  the  market  as  first- 
class  seed. 

When  we  realize  that  there  are  in  much  of  our  most  valuable  grass 
seeds  many  thousands  of  seeds  to  the  ounce;  and  from  the  diminutive 
kernel,  how  delicate  the  germ  as  the  first  stage  of  growth  makes  its 
appearance,  can  we  wonder  why  there  are  so  many  disappointments 
in  getting  a  good  set  of  plants? 

The  first  requisite,  therefore,  is  proper  preparation  of  the  seed-bed, 
and  the  condition  of  the  soil,  as  to  proper  tilth  and  fertility.  Many 
failures  occur  from  undue  haste  (especially  in  wet,  cold  springs),  to 
plow,  harrow  and  sow  before  the  soil  is  sufficiently  dry,  and  in  a  con- 
dition to  nourish  the  little  plant  in  its  search  for  food.  I  have  seen 
and  realize  many  misses  from  this  cause  alone.  In  our  section  of 
Lancaster  county,  we  have  a  clay  loam  with  some  flint,  and  a  stiff, 
yellow  clay,  subsoil,  and  we  find  it  of  the  utmost  importance  to 
neither  plow  nor  cultivate  until  the  soil  is  sufficiently  dry  to  crumble 
up  finely  under  the  implement.  We  should  never  see  that  glossy  ap- 
pearance, which  is  common  when  too  wet,  and  is  a  sure  indication 
the  soil  will  bake  after  every  heavy  rain  and  remain  hard  and  rough 
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through,  the  whole  season.  But,  if  cultivated  when  in  proper  condi- 
tion, it  can  easily  be  kept  in  that  loose  and  friable  state,  so  oonduciye 
to  success  in  promoting  plant  growth.  This  caution  and  care  is, 
however,  not  to  the  same  extent  necessary  in  a  shale  or  sandy  loam, 
where  the  drainage  of  surface  water  and  also  that  in  the  soil  is  more 
rapid,  hence  can  be  handled  much  earlier. 

Having  prepared  the  seed  bed  and  tested  the  seed  to  be  sown,  the 
next  consideration  is  how  deep  to  plant  The  best  results  will  be  ob- 
tained if  the  previous  preparation  is  complete,  to  cover  from  two  to 
four  times  their  diameter  with  fine  soil,  according  to  the  strength  of 
the  germinating  power  of  the  seed.  It  is  a  well-known  fact  that  when 
the  seed  has  been  covered  beyond  the  proper  depth,  the  seed  wiU  lay 
dormant  in  the  soil  until  brought  sufficiently  near  the  surface  where 
the  air  and  sun  light  will  start  germination.  I  have  frequently,  in 
our  own  experience,  had  abundant  proof  of  this  fact.  In  working  our 
nursery  ground,  it  is  no  uncommon  occurrence  to  have  quite  a  growth 
of  clover,  where  no  seed  had  been  sown  for  years.  Another  important 
matter  is  to  have  plenty  of  available  plant-food  near  the  surface  to 
supply  the  needs  of  the  plant,  at  the  time  it  has  exhausted  that  stored 
in  the  seed  for  this  purpose.  This,  possibly,  is  the  most  dangerous 
period,  and  unless  there  is  sufficient  plant-food  available,  the  tender 
rootlets  cannot  perform  their  function,  and  the  plants  starve, 

A  forcible  example  occurred  on  an  adjoining  farm  last  summer.  At 
harvest  time,  I  went  over  to  see  them  cutting  a  field  of  fine  wheat, 
and  noticed  quite  a  difference  in  the  young  clover.  About  two-thirds 
of  the  field  was  sparsely  set  and  small,  while  the  other  part  was  thick 
on  the  ground  and  strong;  so  marked  was  the  difference,  that  we  could 
see  it  almost  to  the  drill  row.  Upon  inquiry  as  to  the  cause,  the 
owner  said  he  could  not  account  for  it.  The  clover  seed  had  all  been 
sown  at  the  same  time  and  in  the  same  quantity,  but  upon  reflection 
as  to  the  preparation  of  the  ground,  it  was  recalled  that  the  two-third 
part  of  the  field  had  been  manured  soon  after  harvest,  and  the  whole 
field  plowed  early,  and  just  prior  to  seeding  time,  the  balance  was 
manured  on  the  surface,  and  the  whole  field  harrowed  and  seeded 
in  the  same  manner.  This  field  to  my  personal  knowledge,  had  been 
farmed  in  field  crops  for  several  years,  with  scarcely  any  vegetable 
fibers  left  to  decay  upon  the  land,  and,  consequently  the  humus  so 
necessary  in  all  clay  soils,  had  largely  been  exhausted,  leaving  the  sur- 
face of  the  soil  not  only  poor,  but  too  compact  to  make  a  good  seed 
bed.  In  this  case,  the  surface  manuring  and  worked  in  near  the  top 
of  the  ground,  not  only  kept  the  soil  open,  but  furnished  the  young 
clover  plant,  food  at  the  right  time  and  place. 

The  failure  in  recent  years  to  obtain  a  good  clover  set,  I  believe  to 
be,  in  part,  attributable  to  the  want  of  proper  caution  in  selecting 
the  time  to  sow.  I  have  frequently  heard  farmers  say  they  must  sow 
when  the  ground  is  cracked  open,  the  seed  dropping  inito  the  cracks 
and  growing  from  the  covering  obtained  there.  To  satisfy  my  curi- 
osity, I  have  examined  these  cracks,  and  find  them  often  three  to  six 
inches  deep.  Now,  it  would  be  impossible  for  the  clover  plant  to  come 
up  from  such  a  depth.  But,  if  our  farmers  would  carefully  observe 
the  condition  of  the  fields,  which  they  wished  to  seed  in  clover, 
and  sow  the  seed  on  some  frosty  morning,  when  the  ground  is  slightly 
frozen*  and  honey-combed  with  little  icicles  which  afford  the  very 
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best  possible  conditions,  and  covers  the  seed  a  sufficient  depth  to 
insure  growth  at  the  proper  time,  thej  would  meet  with  success;  This 
it  is  claimed  bj  «ome  is  to  early;  others  saj  the  seed  gets  in  too  deep; 
but  there  need  be  no  fear  of  either.  If  the  seed  be  good  and  is  put 
there  in  proper  quantity,  there  will  be  a  less  proportion  of  failures,  im- 
leas  it  is  destroyed  by  the  elements. 

Having  obtained  a  good  set  of  plants,  the  next  most  important 
matter  is  crop  cultivation.  It  is  a  too  common  practice,  to  wait  until 
the  weeds  have  obtained  a  good  hold,  and  then  start  the  cultivator. 
This  is  an  extravagant  and  dangerous  policy,  as  moist  weather  may  re- 
tard the  operation,  when  the  weeds  will  likely  lead  in  growth,  and  ab- 
sorb the  very  elements  that  were  intended  for  the  planted  crop.  If 
farmers  would  but  realize  how  much  easier  it  is  and  the  great  saving 
of  vexatious  labor,  by  cultivating,  if  necessary,  even  before  the  crop  is 
up,  with  a  light  fine-toothed  implement  that  will  not  more  than  break 
the  surface  soil.  This  method  not  only  destroys  millions  of  weeds 
that  abound  on  all  good  farms,  but  aids  the  sown  crop,  by  letting  in 
the  air,  which,  coming  in  contact  with  the  cooler  soil,  condenses  the 
moisture  in  the  atmosphere  and  nourishes  the  young  plant. 

Eax;h  succeding  year  of  my  experience  in  growing  field  crops,  con- 
vinces me,  that  we  do  not,  as  a  rule  cultivate  as  we  should  During 
the  last  year  of  excessive  drought  I  experienced  the  most  forcible 
illustration  of  the  importance  of  thorough  cultivation,  as  a  means  to 
bridge  over  a  dry  time.  Two  fields  of  com  adjoining  land,  naturally* 
were  equally  good;  one  a  good  sod  and  heavily  manured,  the  other, 
com  stalk  ground,  no  manure.  The  sod  field  was  planted  early  and 
had  a  splendid  start;  was  harrowed  two  or  three  times  and  scraped 
before  haying  time,  giving  promise  of  a  fine  crop.  The  stalk  ground 
was  plowed  and  planted  abooit  the  10th  of  May,  and  had  the  best 
possible  preparation;  the  cultivator  was  put  in  about  every  ten  days, 
or  when  rain  intervened,  just  as  soon  after  the  ground  was  sufficiently 
dry  to  work  up  fine  and  loose.  This  treatment  was  continued  until 
the  com  was  shooting  tassels  and  above  the  horse's  back,  when  the 
dry  weather  set  in;  and  that  was  when  the  cultivation  showed  its 
effect  on  the  crop.  The  adjoining  field  in  wliich  the  cultivator  had 
not  been  seen  for  three  or  four  weeks,  wilted  every  day  badly  when 
there  was  bright  sunshine,  and  seemed  to  be  at  a  stand,  while  the 
other  stood  out  fresh  and  green,  and  continued  to  grow,  showing  con- 
clusive evidence  of  the  importance  of  better  cultivation. 

A  few  years  since,  I,  among  others  were  invited  to  visit  a  friend 
who  had  conceived  the  idea  of  cultivating  his  wheat  fields  twice  or 
three  times  during  the  spring  months.  His  manner  of  treatment 
was  something  like  the  following:  At  seeding,  each  alternate  tooth  of 
the  drill  was  removed,  and  the  following  spring,  as  soon  as  the  weather 
was  settled  and  the  ground  firm,  the  drill  was  supplied  with  a  three 
or  four  pronged  cultivator,  thus  thoroughly  breaking  up  the  soil  in  the 
spaces  where  the  tooth  had  been  removed.  The  result  upon  the  crop 
was  very  marked;  never  have  I  seen  such  heads,  well-filled  with  the 
finest  of  wheat.  The  yield  was  said  to  be  nearly  sixty  bushels  per 
acre,  and  I  also  saw  at  the  same  time  a  magnificent  set  of  clover 
which  was  sown  immediately  after  the  last  cultivation.  But  the  prac- 
ticability of  cultivating  wheat  to  sell  at  seventy  five  cents  a  bushel, 
does  not,  to  me,  seem  a  very  lucrative  industry. 
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Past  experience  and  observation  in  the  age  of  the  extravagant  use 
Ox  commercial  fertilizers  as  a  means  of  producing  crops,  with  the 
constant  cropping  of  the  soil,  without  the  use  of  the  old-time  barn- 
yard manure  and  other  vegetable  foods,  will,  I  very  much  fear,  'ere 
long,  exhaust  the  soil  of  humus, — ^the  most  valuable  of  all  other  ma/t- 
ter  in  its  mechanical  effect  in  promoting  plant  growth. 


RELATION  OP  FARM  LANDLORD  AND  TENANT, 


Bt  D.  Z.  shook.  Member  from  FrankUn,  QreeneoMtle,  Pa. 


"Live  and  let  live,''  is  a  maxim  which,  if  more  fully  carried  out  in 
business,  would  prevent  four-fifths  of  all  the  contentions,  strife  and 
irritation  that  so  often  arise  to  destroy  the  peace  and  profits  on  both 
sides  of  many  a  contract 

In  scarcely  any  relation  of  business  does  capital  and  labor  clash 
more  than  in  the  relation  of  farm  landlord  and  tenant  True,  there 
is  no  organization  of  either  of  the  two  contending  classes  against  each 
other,  no  walking  delegates  to  inflame  the  passions,  nor  autocratic 
leaders  to  call  a  "strike"  to  disturb  the  peace  and  business  of  the  com- 
munity; but,  for  all  that,  the  contentions  are  just  as  earnest,  the  un- 
rest just  as  great,  and  the  gulf  just  as  wide  between  the  two  classes 
of  landlord  and  tenant  farmer,  as  between  the  labor  unions  and  capi- 
talists in  railroads  and  the  manufacturing  industries. 

To  mention  the  contentions  constantly  occurring  between  farm 
landlord  and  tenant,  and  to  tell  how  they  come  about,  is  easy  enough; 
but  to  find  a  remedy  would  be  as  diflicult  as  to  solve  the  great  prob- 
lem between  capital  and  labor  generally.  One  thing  is  certain,  hard 
times  and  low  priced  products  tend  greatly  to  intensify  the  often 
strained  relations  and  dissatisfaction,  because  neither  side  is  content 
with  what  he  is  getting. 

It  has  been  said  that  landlords  who  do  not  follow  the  maxim  of 
'Tjive  and  let  live,"  write  up  the  article  of  agreement  between  them- 
selves and  tenants,  and  beat  the  tenant  at  every  point  until  the  tenant 
moves  on  the  farm,  and  then,  the  tenant  beats  the  landlord  at  every 
point  and  in  every  transaction  until  he  moves  off  the  land.  Such  a 
tenant  leaves  the  premises  in  a  racked  and  uncared  for  condition,  and 
thus  gets  a  bad  reputation  as  a  farmer,  and  by  his  questionable  meth- 
ods to  get  even  with  a  grasping  landlord,  loses  his  reputation  for  hon- 
esty and  integrity,  and  with  these  disadvantages  starts  out  to  rent 
another  farm. 

The  landlord  looks  around  for  another  tenant  to  take  the  farm,  at 
his  own  hard  terms,  and  generally  succeeds  in  either  getting  an  in- 
competent man  or  another  downright  rascal;  for  an  honest  man  can- 
not accept  the  terms.  Very  often  the  sons  or  wife  of  the  tenant  are 
at  the  bottom  of  the  dissensions  and  disa^^reements  with  the  landlord; 
they  are  the  disturbing  power  behind  the  throne,  and  while  the  tenant 
may  have  signed  the  agreement  in  good  faith,  tiie  boys  and  wife  man^ 
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age  to  have  it  broken.  Most  hostile  sentiments  are  sometimes  ex- 
pressed towards  the  landlord  or  are  hidden  in  the  hearts  of  the  sons, 
and  they  are  resentful  and  foment  discord;  for  they  believe  that 
their  labor  is  keeping  up  the  landlord  and  his  family  in  idleness  and 
luxury.  So  much  has  this  e^il  feature  grown,  at  least  in  southern 
Pennsylvania,  that  landlords  now  first  make  diligent  inquiry  regard- 
ing the  disposition  and  character  of  the  applicant's  wife  and  family 
before  entering  into  negotiations  looking  to  the  renting  of  their 
fanns. 

Greatly  changed  conditions  in  agriculture  and  abnormally  low 
prices  for  products  have  somewhat  changed  the  relation  between 
landlord  and  tenant,  and  yet»  it  must  be  acknowledged,  these  changes 
have  affected  the  landlord  more  adversely  than  the  tenant.  The  ten- 
ant who  "farms  for  the  half,"  as  we  call  it  in  southern  Pennsylvania, 
generally  gets  all  the  hay  and  fodder,  gets  good,  remunerative  prices 
for  his  dairv  products,  hogs  and  poultry,  and  consequently  has  only 
suffered  from  the  fall  in  the  price  of  wheat,  for  he  has  the  opportunity 
of  turning  his  share  of  the  com  into  well  paying  products  by  feeding 
it,  and  has  even  done  the  same  profitably  with  his  wheat;  while  the 
landlord,  under  our  system  of  renting  ftnd,  "for  the  half  at  least  in 
the  Cumberland  Valley,  gets  his  whole  share  in  unremimerative 
cereals. 

The  tenant  farmer  now,  in  many  instances,  knowing  that  wheat 
raising  is  not  paying,  is  neglecting  the  proper  tillage  of  the  soil,  and 
is  naturally  devotinc:  his  attention  to  such  branches  of  farming  that 
are  more  remunerative;  and  especially  does  he  devote  much  time  to 
products  of  which  he  receives  all.  His  garden  and  potato  patch  is 
heavilv  manured  and  thoroughly  cultivated,  while  much  time  that 
should  be  given  to  cultivating  the  wheat  ground  is  given  to  the  care 
of  his  cows,  poultry  and  other  stock,  and  thus  the  landlord's  share 
is  made  to  grow  beautifully  less.  In  one  case  where  a  landlord  had 
given  his  tenant  an  acre  of  ground  for  his  absolute  use  as  a  kitchen 
and  truck  garden,  the  tenant  hauled  nearly  all  the  manure  made  on 
the  farm  on  this  one  plot,  and  devoted  nearly  all  his  time  in  culti- 
vating it,  to  the  great  neglect  of  the  balance  of  the  farm. 

Great  efforts  are  being  put  forth  in  Pennsylvania  to  educate  the 
farmers  and  disseminate  useful  information  among  them,  and  in  every 
way  to  advance  their  interests.  Efforts  are  put  forth  to  induce  the 
farmers  to  adjust  themselves  to  the  new  order  of  affairs  and  the 
greatly  chansred  conditions  of  their  calling.  But  my  experience  in 
formers'  institute  work  teaches  me  that  the  tenant  farmer  is  not 
being  reached.  Our  audiences  and  those  taking  part  and  asking 
questions  are  the  land  owners,  and  but  few,  if  any,  tenant  farmers 
are  foimd  seeking  information  in  such  meetings.  Thns  we  are  edu- 
catinir  the  landlord  away  ahead  of  the  tenant,  in  improved  methods 
and  advanced  ideas,  and  thus  we  are  creating  increased  discord;  for  the 
progressive  land  owner  desires  to  put  into  practice  what  he  has 
learned,  while  the  uninformed  tenant  vigoronsly  opposes  it. 

If  landlords  would  have  harmony  in  this  particular,  they  must 
strive  to  have  their  tenants  educated  up  to  progressive  farming. 
Pasturing  the  land  is  one  of  the  most  expensive  practices,  and  yet  ten- 
ants hold  tenaciously  to  this  system,  handed  down  to  them  by  their 
forefathers  when  land  was  cheap  and  the  forests  afforded  succulent 
grasses  and  shade  and  protection  to  droves  of  stock.    But  now  condi- 
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tions  are  changed,  the  fore»t»  are  gone,  waste  lands  are  taken  up, 
hay  is  a  paying  product,  and  we  must  utilize  to  the  very  beet  ad- 
vantage all  our  resources  by  soiling  our  cattle.  Instead  of  keeping 
one  eow  for  each  five  acres,  we  must  keep  five  cows  for  each  acre. 

Many  tenants  will  even  insist  on  pasturing  their  hogs,  when  they 
know  that  no  weight  will  be  gained  in  this  way;  in  fact,  hogs  can 
scancely  find  a  living  in  the  fields  until  outraged  nature  comes  along 
to  their  rescue  and  grows  a  snout  half  as  long  as  your  arm  and  as 
keen  as  a  chilled  plow;  and  armed  with  this  weapon  and  inspired  by 
hunger  and  the  devil,  they  do  not  rush  over  a  precipice  and  perish  as 
they  ought  to  do,  but  go  down  over  the  farm,  leaving  destruction  and 
wreck  in  their,  path. 

We  have  an  illustration  given  in  the  Bible  where  certain  sharp 
practices  on  the  part  of  the  landlord  begat  like  treatment  from  th»^ 
tenant  in  return.  Jacob  made  a  contract  with  Laban  to  farm  for 
©even  years,  not  "fon  the  half,"  but  for  a  ''better  half,"  and  in  good 
faith  and  full  of  hope,  Jacob  entered  on  his  duties  that  were  to  win 
for  him  the  young  and  beautiful  Kachel.  When  Jacob  had  fulfilled 
the  contract  and  demanded  h^  own,  Landlord  Laban  defrauded  him 
by  palming  off  Leah  on  him,  and  cruelly  outraged  every  honest  feeling 
and  every  line  of  the  article  of  agreement.  But,  'like  begets  like," 
and  Jacob  watched  his  chance  to  get  even  with  the  old  man,  and  that 
chance  came  when  Jacob  put  spotted  sticks  in  the  cows'  troughs  and 
thus  beat  Laban  out  of  nearly  all  his  young  cattle. 

But  how  shall  we  bring  about  more  harmonious  and  profitable  re- 
lations between  landlord  and  tenant  on  Pennsylvania  farms? 

First.  Get  the  tenant  farmers  out  of  the  old  ruts,  stop  building 
fences  and  have  him  soil  his  cattle,  so  that  he  can  realize  more  on 
his  stock  and  raise  more  hay  for  sale.  Get  the  tenant  to  attend  farm- 
ers' institutes  and  be  a  thinker  along  with  the  landlord,  so  as  to  stay 
in  line  with  the  ad^^ancement  of  the  times. 

Second.  Stop  raising  wheat,  and  raise  and  divide  with  the  landlord 
something  in  its  stead  that  pays,  and  let  tenants  show  their  ax)pre- 
ciation  of  the  premises  and  improvements  by  caring  for  them,  and 
seeing  that  they  are  not  neglected  and  abused. 

Third.  Let  landlords  remember  the  golden  rule  and  "Do  unto  others 
as  they  would  be  done  by,"  and  not  follow  the  more  modem  rule  of 
'TDo  up  your  neighbor  before  he  does  you."  And  let  both  landlord 
and  tenant  recognize  the  rights  of  each,  fulfill  all  contracts  faithfully 
and  promptly,  and  make  no  agreements  the  terms  of  which  will  make 
you  dishonest;  and  last,  but  not  least,  do  not  forget  to  "Live  and  let 
Live." 


SANITARY  INFLUENCE  OF  FORESTS. 


By  Dr.  J.  P.  EDGE,  Member  from  Chester,  Downingtown ,  Pa. 


The  title  given  above  is  too  large  for  an  essay,  and  is  broader  than 
my  purpose,  which  is  more  efi^GH?ially  to  direct  attention  to  the  wisdom 
of  selecting  certain  classes  of  trees  and  vines  as  well  as  annual  plants, 


No.  7.]      PKNNSTLVAiaA  StaTE  BOARD  OF  AORICULTURB.  301 

for  the  purpose  of  local  sanitation,  in  the  interest  of  the  promotion  of 
health  in  families  and  communities. 

That  our  forests  areas  do  have  a  beneficial  effect  on  the  atmosphere 
is  not  now  put  in  question,  by  any  one  of  ordinary  intelligence. 

Says  a  gifted  author  on  forestry,  "The  climatic  and  terrestrial  in- 
fluence of  forest  growth,  it  is  quite  clear,  exert  a  potent  influence  on 
the  salubrity  and  healthfulness  of  a  locality."  Of  this  there  are  evi- 
dences almost  without  limit.  The  onward  march  of  the  deadly  cholera 
contagion  even,  has  been  effectually  checked  by  forest  ranges.  They 
also  have  great  influence  on  the  extremes  of  temperature.  We  all 
have  enjoyment  in  the  cool  of  the  woods  in  summer's  heated  terms, 
and  know  of  the  restoring  effect  of  the  sylvan  camp  life  in  bringing 
back  to  us  energy  and  health. 

We  know*  too,  how  the  rigors  of  winter  are  tempered  by  the  adjacent 
woodland,  through  their  influence  on  the  humidity  and  equability  of 
the  air  currents.  The  same  influences  are  operative  during  the  heat 
of  summer  as  well. 

Who  doee  not  with  delight,  drink  in  the  leafy  odors  of  the  woods,  or 
enjoy  the  fragrance  of  the  orchard?  Herein  lies  a  good  deal  of  the 
health-giving  influence  of  the  shade  land.  We  drink  in  more  freely 
of  the  balmy  air,  and  thereby  take  in  the  ozone  that  has  been  de- 
veloped by  the  balsamic  emanations  from  the  leaf  surface  and  the 
flowers. 

This  ozone  has  the  valuable  properiy  of  oxidizing  the  atmosphere, 
and  a  fresh,  pure  air  coming  from  the  woodland  wiU  always  be^pund 
to  contain  this  vitalizing  element,  usually  not  found  in  the  confined 
air  of  ill  ventilated  houses  or  rooms.  The  elaborate  experiment®  of 
Dr.  J.  M.  Arders  and  others,  have  put  beyond  question  the  fact  that 
the  odorous  plants,  especially  those  giving  off  pleasant  odors,  are  ac- 
tive ozone  producers.  The  pine  family,  the  hemlocks,  and  all  the 
terebinths,  in  a  very  marked  degree  have  this  quality.  And  it  is 
IK>sse9sed  by  many  of  the  house  plants  that  give  so  much  pleasure 
to  the  cultivated  taste  of  our  women,  in  their  window  gardening  and 
outside  floralculture.  Careful  observations  has  shown,  therefore,  that 
the  fragrant  or  odorous  emanation  from  vegetable  growth,  stand  in 
close  relation  to  the  ozone  producing  function.  This  gains  confirma- 
tion by  the  fact  that  the  volatile  oils  and  perfumes  obtained  from 
plants  have  the  power,  when  liberated,  of  producing  ozone  by  their  ac- 
tion on  the  atmospheric  oxygen.  Many  of  these  essential  oils  develop 
it  in  great  abundance,  and  through  this  means  exert  a  burifying  and 
healthful  influence  on  the  air  we  breathe.  This  is  sufficient  evidence 
of  the  sanitary  influence  of  the  forests.  They  have,  in  various  other 
ways,  a  sanitary  effect  by  their  decided  influence  on  the  air  currents; 
on  the  aeration  and  absorption  of  the  humidity  of  the  air;  on  the  rain 
areas,  and  in  other  ways  that  influence  more  or  less  sanitation*  by  dis- 
pelling or  neutralizing  those  disease  germs  that  are  known  to  be  the 
prolific  cause  of  that  class  of  diseases  known  as  zymodic. 

These  material  causes  of  disease  are  living  germs,  and  are  propa- 
gated as  are  the  ferments  of  yeast,  through  cell  formations.  Now  it 
is  well  known  by  scientists  that  these  germs  cannot  thrive  in  an 
atmosphere  well  charged  with  ozone,  and  it  follows  that  where  there 
is  an  abundance  of  vegetation  having  the  property  of  giving  off  freely 
of  these  aromatic  or  balsamic  aromas,  zymodic  diseases  cannot  flour- 
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iah.  The  resinons  dawn  tiirown  off  by  many  trees  and  plants  has 
the  property  of  seizing  on  the  disease  spores,  insensibly  to  ns,  float- 
ing through  the  air,  and  destroying  them,  it  is  asserted,  somewhat 
after  the  manner  of  insect  eating  plants. 

What,  therefore,  is  the  inference  we  draw  from  the  recited  facts? 
Simply  that  common  prudence  should  inspire  us  to  study  the  means 
by  and  through  which  we  can  make  our  surroundings  healthy. 

There  are,  as  I  have  already  intimated,  many  rarieties  of  trees  and 
whole  families  of  them,  from  which  we  can  select,  to  place  about  our 
homes,  that  will  be  an  almost  sure  safeguard  against  malarial  poison, 
both  in  the  atmosphere  and  soil.  These  health  producing  and  disease 
preventing  agents  are  known  as  febrifugal  plants.  The  most  valuable 
of  all  of  them  is  the  blue  ^m  or  Eucaliyptus.  It  is  not  suited  to  our 
latitudes,  however,  but  there  are  many  others  that  have  the  same 
quality  in  varying  degrees.  The  large  family  of  willows  is  of  this 
kind.  About  all  of  the  evergreens,  the  larch,  the  poplars,  and  among 
the  shrubs  and  annuals  of  our  lawns  and  gardens,  the  sunflower,  the 
hemp  plant,  the  abutilon,  and  all  those  giving  off  from  flower  or  leaf, 
a  pleasant  odor»  are  included  in  the  febrifugal  class. 

The  amount  of  humidity  that  a  large  willow  will  take  up  from  the 
ground  is  simply  wonderful,  and  includes  the  miasma  that  may  be  lurk- 
ing or  propagating  in  the  wet  soil.  Any  holder  of  land  who  has  a 
marsh  or  wet  meadow  or  springlet,  can,  by  a  liberal  planting  of  the 
rapid  growing  wUlow,  drain  and  purify  it  So  may  any  householder 
who  has  a  foul  drain  that  is  a  constant  menace  to  the  health  of  his 
household,  purify  it  by  a  liberal  growth  of  the  sunflower.  There  can 
be  few  subjects  of  more  import  in  the  domestic  economy  than  that  of 
local  sanitation,  and  to  secure  healthy  surroundings,  no  better  agency 
can  be  used  than  in  a  proper  attention  to  the  propagation  of  shade 
and  flowering  trees  and  plants.  And  as  it  is  the  duty  of  every  citizen 
to  do  his  share  in  promoting  the  common  good,  it  is  at  the  same  time 
the  interest  of  each  and  all  of  us  to  aid  in  the  protection  and  propaga- 
tion of  our  forestry,  and  in  so  doing  we  will  perform  one  of  the  most 
important  duties  of  the  citizen,  and  the  example  must  in  every  case 
bear  fruit 

The  young  man  who  plants  trees  well,  can  provide  for  himself  one  of 
the  brightest  joys  of  life  in  observing  the  development  of  the  creation 
of  his  own  planting.  If  he  is  at  the  same  time  planting  well  the 
foundations  of  his  own  character  or  manhood,  he  may  never  tire  of 
watching  their  growth,  until  as  he  nears  lifers  ending,  he  may  look 
upon  their  broad  and  sturdy  arms  and  heads,  pointing  Heavenward, 
still  expanding  and  extending  under  the  renewals  of  that  life  force 
that  comes  with  each  returning  springtime,  and  the  spiritual  in- 
fluences of  the  sunlight.  As  they  deepen  their  roots  and  extend  their 
growth,  so  he,  by  rooting  the  foundations  of  character  deep  and  strong, 
is  developed  into  a  broader  and  nobler  growth  of  manhood. 
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EDUCATION. 


Bt  8.  8.  DIBHL,  Mmiberfrom  Bedford,  Bedford,  Pa. 


The  oaltivation  of  the  mind  may  justly  be  ranked  among  the  great- 
est benefits  that  falls  to  the  lot  of  man.  Cultivation  or  education  is 
the  same  to  the  mind  of  man  as  the  sculptor's  chisel  is  to  the  block  of 
marble.  It  develops  all  the  latent  excellencies,  it  sets  forth  the  in- 
herent beauties,  that  had  otherwise  lain  dormant  and  unseen. 

Education,  in  the  first  place,  adorns  and  beautifies  the  mind  of  in- 
dividuals; it  fits  them  for  stations  of  usefulness  on  the  earth  in  their 
transactions  with  their  fellow  men;  it  gives  scope  to  the  power  of 
thought,  imparts  energy  to  the  mind,  and  spreads  beams  of  light  over 
it;  exalts  man  in  the  scale  of  existence,  spreads  before  you  the  map  of 
this  wide  world.  And  tell  me  where  the  benefactors  of  this  race  have 
lived;  has  it  been  in  the  dark  recesses  of  the  forest  and  under  the 
conditions  of  savage  life?  Or,  has  it  been  in  the  temple  of  science,  the 
seats  of  learning,  and  the  abodes  of  refinement? 

Who,  permit  me  to  ask,  have  a  hand  in  justice  and  equal  rights, 
and  the  foundation  of  civU  government?  Who  have  conducted  with 
benignity  and  success  to  the  destructive  operations  of  war?  Who 
have  reared  the  standard  of  the  church,  and  carried  to  the  pestilential 
morasses  of  India  and  the  burning  sandd  of  Africa,  the  consolation  of 
pardon  and  salvation?  If  you  answer  as  you  ought  to  answer,  you 
will  say,  the  educated.  But  if  it  were  not  for  the  cultivation  of  our 
faculties  of  thought  and  our  power  of  reason,  we  as  a  nation,  would 
sink  this  day  in  the  same  vortex  of  degradation  that  characterizes 
the  Arab  of  the  desert,  or  the  Hottentot  in  his  hut.  But  when  we 
speak  of  education,  we  would  not  wish  to  infer  for  a  moment,  that  we 
lay  all  the  stress  of  the  word  on  scientific  attainments.  To  cultivate 
the  mind,  that  is  to  store  it  with  all  the  knowledge  of  which  man  is 
capable  of  imparting,  apart  from  a  moral  culture,  would  resemble  the 
cultivation  of  a  field,  that  it  might  bring  forth  weeds  of  the  strongest 
growth. 

We  said  that  education  exalts  man  in  the  scale  of  existence.  Let 
me  turn  your  attention  to  the  fact  for  a  moment  Contemplate  a 
Cicero;  see  to  what  a  height  he  was  exalted  in  his  day;  see  his  name 
handed  down  to  the  present  generation;  see  his  words  preserved  as 
standards  of  literature;  and  yet  he  lived  in  time  of  midnight  darkness, 
compared  with  the  present  time.  We  might  refer  you  to  equally  as 
illustrious  examples  among  the  ancients.  Eevert  for  a  moment  to 
historians,  philosophers  and  sages,  and  inquire  whence  they  derived 
their  fame.  Again,  a  Franklin,  at  one  stage  of  his  life,  the  poor,  ob- 
scure printer  boy;  view  him  in  another  stage  of  his  existence,  con- 
sulting with  the  wise  and  learned  of  other  nations.  He  has  become  a 
mighty  man,  not  indeed  with  the  sword  or  the  spear;  not  in  the  tented 
field;  his  voice  is  not  heard  among  contending  armies,  although  he 
may  justly  be  styled  one  of  the  pillars  of  our  independence,    No;  he  is 
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heard  in  the  council  of  France;  his  mighty  talents  are  able  to  make 
an  impression  upon  the  mind  of  a  monarch  and  procure  help  for  the 
suffering.  We  see  him  again  playing  with  the  forked  lightning  of 
Heaven;  we  behold  him  extracting  this  element  from  the  clouds  and 
enclosing  it  in  a  vial.  Can  you  for  a  moment  view  these  facts  and 
say  that  education  does  not  exalt  man  in  the  scale  of  existence? 

Education  is  a  subject,  which,  in  this  country,  is  considered  one  of 
moment  and  imjwrtance.  When  we  behold  the  colleges,  the  semin- 
aries and  the  vast  number  of  schools  which  have  been  spread  over  the 
length  and  breadth  of  our  land,  we  cannot  hesitate  for  a  moment  in 
saying  that  it  is  a  subject  of  moment  and  imiwitance.  It  is  a  subject 
that  has  been  looked  to  and  pursued  since  the  creation  of  the  world. 
We  see  men  in  all  ages,  from  the  creation  down  to  the  present  tifiie, 
searching  and  self-denying  themselves  in  order  to  obtain  that  which 
will  fit  them  for  all  business  in  life,  and  fit  them  for  being  more  useful 
to  their  fellow  men  and  their  country,  and  to  the  furtherance  and 
propagation  of  Christianity.  Education  ever  was  and  ever  will  be 
considered  one  of  the  most  momentous  employments  of  the  human 
race.  We,  as  Americans,  ought  to  view  it  as  one  of  the  greatest  bless- 
ings ever  conferred  upon  us;  namely,  that  we  are  born  and  brought 
up  in  a  land  of  liberty  and  civilization,  where  we  enjoy  all  the  liberties 
of  cultivating  and  improving  our  minds.  We  ought  to  appreciate  this 
privilege  and  lay  hold  of  every  means  in  our  i)ower  to  aid  us  in  this 
grand  design.  The  mind  of  man  is  a  faculty  that  can  be  ameliorated 
by  no  other  means  than  by  training,  and  we,  as  inhabitants  of  this 
grand  republic,  ought  to  apply  ourselves  and  by  that  means  fit  our- 
selves for  performing  our  duties  as  citizens;  for  there  is  no  persom 
without  mental  discipline  who  can  support  the  liberty  and  good  of  our 
country;  for  education  truly  is  the  life  of  liberty.  We  boldly  aver, 
that  the  moral  and  intellectual  culture  of  the  mind  are  the  bulwarks 
of  civil  and  religious  liberty.  Take,  for  instance,  the  case  of  a  nation 
sunk  in  ignorance,  and  you  see  them  bowing  to  the  nod  of  a  tyrant; 
you  see  then  shackled  in  bondage,  and  it  is  only  in  projwrtion  to  the 
darkness  and  lack  of  mental  culture  that  the  conscience  of  a  man  can 
be  fettered;  for  when  the  lights  of  science,  truth  and  reason  breaks  in 
upon  the  soul,  it  must  and  will  inevitably  burst  the  chains  of  super- 
stition, cast  off  the  shackles  of  tyranny  and  assert  its  independence. 
We  have  turned  your  attention  to  the  conditions  of  a  nation  sunk  in 
ignorance  where  the  despot  bears  unlimited  sway.  Turn  your  atten- 
tion, for  a  moment,  to  our  own  happy  land,  and  ask  yourselves  this 
question:  What  made  it  so?  The  answer  is,  education.  Our  fore- 
ff.thers  who  planted  the  tree  in  this  western  hemisphere,  and  watered 
it  with  their  blood,  had  learned  that  they  were  created  for  nobler  pur- 
poses than  bowing  to  the  mandates  of  a  temporal  sovereign;  than 
yielding  their  liberty,  their  rights  and  the  privileges  granted  to  them 
by  the  Creator  and  preserver  of  the  universe.  Again,  why  are  we  not 
a  nation  of  idolaters?  Why  are  we  not  bowing  down  to  sticks  and 
stones?  Why  have  we  not  the  ponderous  wheel  of  judgment  rolling 
through  our  land  and  crushing  its  devoted  victim?  Why  have  we  not 
all  the  gross  idolatry  and  superstition  in  our  land  that  characterizes 
heathen  lands?  The  question  is  easy  to  answer.  We  have  the  fruition 
of  all  those  means  which  are  indispensable  to  the  intellectual  and 
moral  culture  of  the  human  mind.    We  have  the  word  of  eternal  life. 
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SANITATION  ON  THE  FARM. 


By  J.  J.  THOMAS,  Member  from  Cambria,  CarroUtown,  Pa. 


By  way  of  preface  to  this  paper,  I  will  explain  that  I  have  not  attempt- 
ed to  write  an  essay,  as  that  term  applies  to  the  carefully  prepared 
papers  that  we  are  accustomed  to  hear  read  by  the  members  of  this 
Board.  It  is  only  a  brief  and  plain  talk  on  the  subject  of  preserving 
and  restoring  health  on  the  farm.  A  subject  the  importance  of  which 
will  be  acknowledged  by  all,  notwithstanding  the  fact,  that  it  does 
not  receive  the  attention  and  consideration  that  its  importance  de- 
mands. In  writing  on  this  matter,  I  address  myself,  with  your  per- 
mission, to  the  young  men  of  this  audience»  particularly,  those  who  have 
cast  their  lot  with  the  tillers  of  the  soil  and  propose  to  make  farming 
the  business  of  their  lives;  and  as  an  apology,  to  those  who  will  be 
compelled  to  listen  to  me  with  little  profit  or  interest,  I  will  plead 
the  force  of  habit  acquired  by  an  experience  of  thirty-six  years  in 
the  school  room  in  talking  to  boys. 

Young  men  with  robust  health  and  vigorous  constitutions  do  not, 
or  cannot  realize  how  easily  and  quickly  these  inestimable  blessings 
may  be  forfeited.  I  say  forfeited,  for  in  most  cases  the  loss  of  health 
is  attributed  to  some  violations  of  nature's  laws.  It  is  an  unpleasant 
commentary  upon  our  advanced  civilization  that  these  laws  are  not 
better  understood  and  practiced,  especially  when  we  consider  the 
momentous  importance  to  ourselves,  our  families  and  our  country  of 
a  sound  mind  and  healthy  body.  We  must  wonder — when  we  take 
time  to  consider  the  matter — at  the  little  interest  we  take  in  the 
preservation  of  the  health  of  ourselves  and  families,  as  all  other  mat- 
ters of  economy  receive  close  and  careful  attention. 

We  are  constantly  devising  means  tc  improve  the  condition  of  our 
lands.  We  watch  with  zealous  interest  every  indication  of  increased 
fertility  or  deterioration,  in  our  field  and  meadow.  We  study  to  dis- 
cover just  what  elements  of  fertility  they  are  in  need  of,  and  we  hasten 
to  supply  them.  We  use  lime,  phosphates  and  manures  of  all  kinds; 
we  draw  largely  upon  chemical  science,  in  making  our  diagnosis  and 
supply  the  needed  medicine,  (so  to  speak);  all  this  to  keep  our  lands 
in  a  healthy  condition.  We  are  careful  not  to  overtax  or  neglect 
them;  in  fact,  we  watch  over  them  with  the  zealous  care  that  a  phy- 
sician bestows  upon  his  patients,  for  we  know  that  if  we  are  to  pros- 
per on  the  farm,  all  this  solicitude  is  absolutely  necessary. 

The  same  is  true  in  the  care  of  our  animals  and  machinery.  In  the 
case  of  the  former,  most  farmers  study  and  are  considerably  advanced 
in  veterinary  science  and  practice,  which  enables  them  to  treat  in- 
telligently any  disease  that  may  manifest  itself  among  his  herds.  Hfe 
takes  all  precautions  and  pains  to  promote  their  health  and  comfort, 
while  he  will  neglect  or  overlook  this  important  matter  in  the  case  of 
himself  and  family.  I  am  convinced  that  if  we  would  bestow  the 
same  care  upon  ourselves,  that  the  average  life  of  the  farmer  would 
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be  increased  very  materially  and  his  enjoyment  of  life  greatly  en- 
hanced. 

I  have  long  thought  that  the  matter  of  preserving  and  restoring 
health,  when  impaired,  should  be  one  of  the  principal  branches  of 
common  school  education.  Our  excellent  system  of  schools  was  es- 
tablished, and  I  am  proud  to  say,  now  almost  supported  by  the  State, 
this  for  its  own  preservation  and  prosperity;  a  most  excellent  and 
wise  economy,  all  will  agree.  The  laws  enacted  for  its  government 
amply  secures  the  moral  and  intellectual  training  of  our  children. 
They  require  the  study  of 'all  the  branches  of  learaiug  necessary  to 
enable  the  student  to  enter  upon  and  succeed  in  the  many  and  varied 
avocations  of  life.  When  he  graduates,  he  is  versed  in  the  mysteries 
of  matematics,  accounts,  physiolc^y,  a  knowledge  of  the  history  and 
geography  of  the  world  and  the  universe  in  general,  all  this  on  ac- 
count of  its  importance  to  the  State  and  the  citizen.  Now,  I  would 
ask,  "why  is  it  that  the  momentous  importance  has  been  overlooked 
of  incorporating  in  the  schedule  of  school  studies,  plain,  comprehen- 
sive training  in  sanitation  and  hygiene?"  "What  can  be  more  far- 
reaching  in  its  influence  upon  the  destiny  of  a  nation?  Compare  an 
army  of  hardy,  stalwart  soldiers  with  one  of  puny  dyspeptics.  Ikit  it 
is  not  as  soldiers  that  the  graduates  of  our  schools  are  of  the  greatest 
value  to  the  community.  It  is  their  capacity  for  sustaining  continued 
hard  work  in  the  various  fields  of  labor  that  gauges  their  value  as 
citizens  of  this  great  country  of  hard  workers.  Instead  of  our  schools 
promoting  these  results,  I  am  afraid  the  reverse  can  be  charged  to 
them  on  account  of  the  imperfect  and  faulty  heating  and  ventilating» 
construction  of  the  buildings,  along  with  the  want  cf  intelligent  care  of 
the  pupils  on  the  part  of  those  in  immediate  charge  of  the  schoods.  It 
is  true  we  have  so-called  hygiene  taught,  but  so  far  as  practical  re- 
sults are  concerned,  it  is  of  little  value,  in  fact,  our  text  books  have 
but  one  subject,  the  deleterious  effect  of  alcohol  and  tobacco,  good 
enough  so  far  as  it  goes,  but  it  does  not  go  far  enough.  They  should 
teach  us  how  to  prevent  or  treat  a  cold,  fevers  and  the  many  diseases 
common  to  life  on  the  farm.  They  should  teach  us  how  and  what 
to  eat  and  drink,  how  to  dress,  cook  our  victuals,  make  our  beds,  sit, 
stand  and  walk.  How  to  take  care  of  our  eyes,  ears  and  our  teeth, 
hv.w  to  stop  bleeding  from  a  vein  or  artery,  how  to  resuscitate  in  case 
of  drowning,  suffocation,  sunstroke  or  fainting;  how  to  treat  snake 
bites,  frost-bites,  stings  of  insects.  We  should  be  made  familiar  with 
antidotes  for  the  various  kinds  of  poison.  How  to  act  in  the  case  of 
emergencies  and  accidents,  promptly  and  intelligently.  What  suffering, 
loss  of  life,  time  and  money  would  be  avoided,  if  one-half  the  time  was 
given  to  this  subject  that  is  w^asted  on  learning  the  populations  of 
cities  in  Asia,  the  location  of  nameless  streams  in  Africa,  and  other 
geographical  work  that  is  only  learned  to  be  of  no  value  to  us? 

I  have  no  doubt  our  educators  will  recognize  the  necessity  and  ad- 
vantage of  such  a  course  of  study  in  our  schools  and  colleges,  and 
will  secure  its  adoption.  We,  farmers,  of  all  the  people,  would  l>e  bene- 
fited mostly  by  this  knowledge,  on  account  of  our  isolated  situations, 
making  it  impossible  to  promptly  receive  medical  aid;  also,  on  account 
of  the  unavoidable  hardships  and  exposures  incident  to  our  vocation. 
In  the  meantime*  we  should  endeavor  to  acquire  by  all  means  within 
our  reach,  as  much  of  this  knowledge  as  possible. 
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Books  on  these  subjects  can  be  procured.  Tlie  alliance,  the  grange 
and  other  associations  of  farmers  can  easily  add  them  to  their  li- 
braries. We  have  in  every  community  medical  men  who  would  be 
willing  to  attend  our  meetings  and  institutes  to  deliver  familiar  lec- 
tures, if  they  were  invited.  In  this  way  we  would  create  an  interest 
in  the  matter,  and  the  knowledge  thus  acquired  would  soon  prove  its 
value,  and  popular  demand  for  its  easy  acquirement  and  more  general 
dissemination  would  follow. 


DRAINING  FOR  PROFIT. 


BT  A.  G.  8IS80N,  Member  from  Lackawannaj  La  PIwtm,  Pa. 


The  draining  of  land  for  agricultural  purposes  has  been  practiced 
for  many  years.  The  ancient  Romans  found  it  necessary,  and  were 
the  first  to  use  pipes  made  of  earthenware  for  conveying  away  the 
superficial  water  from  their  lands.  In  England,  public  attention  was 
directed  to  the  injurious  effects  of  the  surplus  water  retained  in  cul- 
tivated lands  by  a  treatise  on  this  subject,  in  1652,  by  Captain  Walter 
Blythe.  He  discovered  that  the  "CJold,  sperving  moyst  water''  (as  he 
called  it),  was  the  source  of  the  rush,  flag  and  wild  grasses;  he  adopted 
drains  from  three  to  fwir  feet  deep  filled  with  stones  or  brush,  and 
covered  with  sods.  This  kind  of  drain  was  used  for  nearly  two  hun- 
dred years. 

The  invention  of  a  machine  for  the  rapid  and  cheap  manufacture  of 
tile,  by  the  Marquis  of  Tweesdale,  about  one  hundred  years  ago, 
marked  a  new  era  in  agriculture,  and  thousands  of  acres  of  land 
hitherto  of  little  value,  were  in  a  short  time  reclaimed  by  the  new 
system  of  draining,  and  proved  to  be  the  most  productive  and  valu- 
able of  any  land  under  cultivation.  The  importance  of  a  thorough 
system  of  drainage  cannot  be  over-estimated,  but  the  great  question 
to  be  decided  by  many  farmers  is,  ^^ow  can  we  spare  the  money,  un- 
der the  present  depressed  condition  of  agriculture,  to  bring  about  this 
much  needed  improvement?"  I  do  not  suppose  that  it  is  possible  for 
us  to  drain  all  our  land  in  one  year,  or  five  years;  but  we  can  com- 
mence, and  by  doing  a  little  every  year,  we  will  soon  find  that  it  pays, 
and  then  we  will  work  faster.  I  am  satisfied  that  there  are  many 
farms  in  Pennsylvania  that  would  be  much  more  profitable  and  yield 
greater  returns  for  the  laboremployed,  if  the  owners  would  sell  out 
half  of  their  land,  and  invest  the  money  in  tile  drainage  on  the  other 
half.  I  would  advise  every  farmer  to  commence  at  once  "and  drain 
one  field,  or  the  wettest  part  of  several  fields,  and  carefully  note  the 
result 
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Twenty-five  years  ago  I  commenced  draining  my  farm.  I  hired 
a  practical  ditcher,  right  from  the  Emerald  Isle.  I  thought  I  would 
go  slow.  I  let  a  job  of  200  rods  for  a  trial,  and  soon  found  that  I  had 
much  to  learn.  I  made  many  very  expensive  mistakes,  but  the  resiults 
were,  nevertheless,  encouraging.  I  had  the  satisfaction  of  seeing  land 
heretofore  comparatively  worthless,  producing  the  best  crops  on  the 
farm.  My  first  mistake  was  in  trying  to  make  drains  with  the  stones 
that  were  in  great  abundance  all  over  our  cultivated  fields.  I  thought 
if  I  could  utilize  these  stones  in  making  them  answer  this  purpose, 
and  at  the  same  time,  get  them  out  of  the  way,  my  success  in  farm- 
ing was  assured;  but  I  soon  found  that  it  was  absolutely  imjwssible 
to  make  a  good,  substantial  drain  with  stones,  so  long  as  our  land 
was  infested  with  moles.  They  were  constantly  burrowing  down  into 
my  di'ains,  leaving  their  holes  so  that  during  heavy  showers,  the  soil 
was  carried  down,  filling  up  entirely  the  expensive  conduits  that  I 
had  made,  causing  a  dead  loss  of  all  my  labor  and  expense.  My  next 
experiment  was  with  tile,  with  perfectly  satisfactory  results.  When 
they  are  skillfully  laid,  I  consider  them  permanent.  I  have  no  doubt 
they  will  last  a  life-time  without  repairs. 

I  win  describe  our  method  of  making  tile  drains:  First,  find  the 
lowei*t  point  for  the  oudet  of  the  main  drain;  if  it  is  to  run  throu^ 
a  valley,  keep  it  at  the  lowest  point,  always  following  as  straight  a 
line  as  possible.  There  should  be  a  fall  of  eight  inches  in  100  feet  in 
these  mains.  The  laterals,  or  cross  drains,  should  run  down  a  line 
wi'th  the  steei)est  descent,  and  should  be  of  a  uniform  grade,  when 
possible;  but  if  it  becomes  necessary  to  change  the  grade  to  one  not 
so  steep,  put  in  a  silt  basin  at  that  point;  for  if  any  soil  should  get 
into  the  tile,  it  is  sure  to  collect  there.  These  silt  basins  are  made 
by  digging  a  pit  or  well,  abcwit  two  feet  deeper  than  the  drain,  and 
stone  it  up  within  eighteen  inches  of  the  top  of  the  ground,  leaving 
it  about  18  inches  in  diameter,  inside  measure.  The  water  from  the 
tile  is  discharged  into  these  little  wells  and  the  silt  or  soil  will  settle 
to  the  bottom  and  can  be  removed  as  occasion  requires;  they  are  very 
useful  in  examining  the  drains  to  see  if  they  are  working  properly; 
the  out-let  from  these  wells  should  be  two  or  three  inches  lower  than 
the  inlet.  They  should  be  covered  with  a  flat  stone  and  filled  to  the 
surface  and  the  spot  marked,  so  that  they  can  be  readily  found.  There 
should  always  be  a  fall  of  five  or  six  inches  to  the  one  hundred  feet 
in  the  lateral  or  cross-drains.  The  distance  apart  of  these  laterals 
and  the  depth  of  same,  will  depend  largely  upon  the  kind  of  subsoil 
that  underlies  your  field.  If  it  is  a  tenacious  hard-pan,  like  that  found 
in  many  parts  of  Pennsylvania,  they  should  be  nearer  together  and 
not  so  deep  as  on  a  more  porous  sub-soil.  As  a  rule,  the  deeper  the 
drains,  the  less  number  will  be  required.  On  our  hard-pan  land,  the 
mains  should  be  three  feet  deep,  and  the  laterals  two  and  one-half, 
and  from  twenty  to  forty  feet  apart,  according  to  circumstances;  if 
the  land  is  springy,  they  will  need  to  be  nearer  than  when  the  ordin- 
ary rainfall  only  is  to  be  provided  for. 

Many  fields  are  so  situated  that  a  portion  of  the  same  will  be  very 
wet,  while  the  balance  is  comparatively  dry,  and  it  is  often  the  case 
that  a  single  drain  will  be  all  that  is  necessary  to  dispose  of  the  sur- 
plus water  in  that  field.  These  wet  places  often  makes  it  necessary  to 
delay  several  days  in  the  spring,  the  preparation  for  a  crop,  or  these 


No.  T.  1    Pennsylvania  State  Board  of  Agriculture.       309 

wet  spots  must  be  worked  when  entirely  unfit,  or  not  worked  at  all; 
in  either  case,  a  serious  loss  is  the  result,  but  when  these  places  are 
properly  drained,  they  frequently  become  the  most  fertile  of  any  i)art 
of  that  field.  The  increase  in  the  first  crop  has  been  known  to  pay 
three  times  the  actual  cost  of  the  improvements. 

In  digging  the  ditch,  we  usually  plow  two  furrows,  turning  the  soil 
in  opposite  directions,  using  two  horses  and  a  strong  plow.  After 
this,  we  follow  with  a  single  horse  and  a  No.  2  chilled  plow,  turning 
two  furrows  towards  the  centre.  This  soil  is  shoveled  out,  after  which 
the  single  horse  plowing  is  repeated  and  continued  until  the  required 
depth  is  nearly  reached,  when  the  pick  and  shovel  will  soon  complete 
the  job.  Care  must  be  exercised  that  the  bottom  of  the  ditch  may  be 
of  uniform  grade,  and  no  "ups  and  downs"  in  the  tile  draining.  In 
laying  tile,  a  U  shaped  gnibhoe  is  necessary,  that  a  concave  grove  may 
be  made  in  the  bottom  of  the  ditch,  so  that  the  tile  will  not  roll,  or 
get  out  of  place. 

We  have  practiced  three  methods  in  covering  the  joints:  First, 
with  collars,  about  three  inches  long,  large  enough  to  receive  the  ends 
of  the  tile  and  completely  cover  the  joints;  second,  using  cement 
mortar,  covering  the  joints  on  top  and  about  half  way  down  on  each 
side.  This  answers  an  excellent  purpose,  holding  the  tile  firmly  in 
place,  and  prevents  soil  from  getting  inrt:o  drains,  and  is  many  times 
cheaper  than  collars;  third,  cover  with  small  stones,  placing  carefully 
so  as  to  prevent  soil  from  entering  the  joints;  either  way  is  effectual, 
if  well  done.  A  straight-edge  or  spirit  level  is  necessary  to  preserve 
a  uniform  grade.  Fasten  a  block  on  the  underside  of  level,  of  proper 
thickness,  to  show  the  pitch  desired. 

It  is  of  the  utmost  importance  that  the  outlet  of  drains  be  regularly 
attended  to,  that  there  may  be  a  free  discharge  of  water  with  no 
obstruction,  whatever.  Grass  and  weeds  will  often  choke  a  drain,  and 
soon  render  it  worthless.  The  roots  of  trees  will  sometimes  find  a 
drain,  enter  at  the  joints  and  fill  it,  thus  entirely  destroying  its  use- 
fulness. 

Some  of  the  effects  of  tile  drainage:  First  the  temperature  of 
drained  land  is  very  perceptibly  increased.  Experiments  have  shown 
from  seven  to  ten  degrees  difference  in  favor  of  drained  land;  second, 
work  can  be  commenced  much  sooner  in  the  spring,  thus  lengthen- 
ing our  seasons,  often  from  one  to  two  weeks.  Many  farmers  have 
greatly  injured  their  land,  by  plowing  and  harrowing  while  too  wet; 
the  damage  sometimes  amounts  to  more  than  the  crop  was  worth; 
on  drained  land,  this  can  be  avoided  to  a  great  extent.  Third,  water 
passing  rapidly  through  the  soil  to  the  drains  below,  always  leaves  it 
loose  and  porous,  and  in  the  best  possible  condition  for  growing  crops; 
but,  on  the  other  hand,  if  it  is  left  to  be  rapidly  evaporated  by  the 
sun  and  wind,  the  temperature  is  greatly  reduced  and  the  soil  be- 
comes hard  and  lumpy;  a  poor,  unpaying  crop  is  the  result.  Fourth, 
land  thoroughly  under-drained  will  stand  a  long  continued  drouth 
much  better  than  land  not  drained.  In  drained  soil  the  air  penetrates 
much  deeper,  and  moisture  is  rapidly  condensed  from  the  atmosphere: 
but  on  undrained  land,  it  bakes  so  hard  Ihat  there  is  no  circulation  of 
air  and  very  little  or  no  moisture  condensed.  The  light  rains  and 
dews  are  of  little  benefit.  The  roots  of  plants  go  very  much  deeper 
on  drained  land,  and  are  thus  eoj^bj^  to  reach  moisture  and  plant- 
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food  that  would  otherwise  be  lost  Drains  also  prevent  to  a  great 
degree,  the  forming  of  a  hard  crust  on  the  surface  after  each  heavy 
rain. 

Small  tiles  are  much  cheaper  than  large  ones,  and  are,  s»  a  rule, 
just  as  effectual.  I  care  not  if  they  are  flushed  for  a  few  hours  after  a 
heavy  rain.  They  are  thoroughly  washed  out  and  will,  in  a  short  time, 
be  able  to  carry  all  that  is  necessary.  Two  inches  for  main  drains 
'and  one  and  one-half  inches  for  laterals  are  sufficient  for  most  land 
where  there  are  no  springs.  In  very  long  drains,  it  may  be  necessary 
to  put  in  larger  tiles  a  part  of  the  way,  that  is  at  the  lower  end  of  the 
drains.  Every  man  must  use  his  own  judgment,  as  he  will  know  best 
the  amount  of  water  to  be  conveyed.  The  cost  of  tile  will  vary  slight- 
ly in  different  localities,  but  as  farmers  begin  to  use  them,  it  will 
stimulate  their  manufacture  and  tile  macMues  will  be  introduced 
wherever  there  is  a  demand  for  tile.  The  cost  will  also  be  greatly 
reduced,  as  suitable  material  can  be  found  in  almost  any  part  of  this 
State. 

While  we  consider  tile  draining  the  safest,  best  and  most  durable 
method,  yet,  very  wet,  swampy  land  may  be  effectually  drained  by  lay- 
ing an  angle-shaped  box,  made  of  three  boards,  one  tliree  inch,  one 
four  inch  and  one  five  inches  wide,  nailed  securely  together,  in  any 
convenient  length.  The  joints  at  the  ends  should  be  covered  with 
flat  ^ones;  small  notches  can  be  cut  in  the  edge  of  one  board  to  let 
in  the  water,  once  in  two  or  three  feet,  but,  usually,  it  will  readily 
find  a  way  at  the  ends,  and  the  joints  will  hardly  be  water  tight  when 
nailed  together  in  the  rough.  If  these  boxes  are  covered  with  hot 
coal  tar,  they  will  last  a  long  time,  perhajw  forty  to  fifty  years,  and  in 
very  wet  land,  much  longer.  The  out-let  of  all  drains  must  be  pro- 
tected by  using  wire  screens  to  prevent  mice,  snakes  or  anything  else 
from  entering,  thus  preventing  the  free  current  and  discharge  of  all 
water  collected.  The  inlet  at  the  upper  end  should  also  be  closed 
with  a  flat  stone  for  a  similar  purpose.  In  filling  drains  after  the  tile 
is  laid,  care  should  be  exercised  in  tamping  fine,  mellow  soil  around 
them  firmly,  avoiding  stones,  hard  lump  sods,  etc.,  for  the  first  two  or 
three  inches,  after  which  they  can  be  filled  with  a  plow,  road  ma- 
chine or  in  any  way  that  seems  best 

The  immediate  effect  of  draining  is  often  disappointing  or  mislead- 
ing. The  utility  of  drains  will  steadily  increase  for  several  years  and 
their  influence  will  extend  farther  and  farther  with  age.  They  have  a 
tendency  to  disintegrate  the  hard  and  unyielding  sub-soil,  and  grad- 
ually unlock  the  total  amount  of  insoluble  plant-food  therein  con- 
tained, making  it  available  for  growing  crops.  I  know  of  no  other 
department  of  farm  improvement  that  promises  greater  results  for  the 
out-lay,  in  these  times  of  general  depression,  than  a  wise  system  of 
draining.  From  henceforth  we  must  raise  better  crops  and  raise 
them  cheaper,  if  we  shall  successfully  compete  with  the  cheap  labor 
of  the  whole  world. 


SHARP  SHINNED   HAWK. 
Accipiter   fuscvis. 

I  MALE.    2  FEMALE. 
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FEEDING  OF  FRUIT  TREES. 


By  FREDERICK  JAEKEL,  Member  from  Blair,  BoUidav$hurg,  P«. 


Every  organic  being,  which  grows,  and  which,  before  it  goes  to  de- 
cay or  dies,  endeavors  to  produce  specimens  of  its  own  kind,  mnst 
have  matter  of  some  kind  at  hand,  to  take  up,  or  feed  ui)on,  to  fulfill 
its  mission  and  perform  its  proper  functions. 

All  animal-life,  without  exceptions,  either  directly  or  indirectly 
subsist  or  feed  upon  plants;  and  the  great  work  of  plants  is,  to  manu- 
facture inorganic  matter,  into  organic  matter.  Tliat  is,  plants  draw 
their  nourishment  from  the  soil  and  air;  matters  on  which  no  being 
belonging  to  the  animal  kingdom  for  any  length  of  time  could  subsist. 
The  functions  of  plants  are  therefore,  to  convert  these  elements,  taken 
from  the  soil  and  air  into  food  for  animals. 

At  the  first  glance,  it  seems  like  folly,  to  advocate  the  feeding  of 
fruit  trees,  when  all  over  this  continent  thousands  of  square  miles  are 
grown  over  with  the  finest  kind  of  forest  trees,  which  never  had  any 
addition  to  their  rations  of  food,  artificially  supplied.  And  yet  no  ob- 
serving farmers  will  deny  that  fruit  trees,  rationally  manured,  are  doing 
better,  and  are  more  renumerative  than  if  they  never  received  any. 

Generally,  forest  trees  grow  in  dense  masses,  shading  the  soil  on 
which  they  grow,  by  their  leaves  and  branches,  and  keep  it  moist  and 
refreshing.  The  leaves  and  dry  branches,  which  annually  drop  off, 
remain  directly  under  the  tree;  these  in  course  of  time  decay,  and  in 
this  form  enrich  the  soil,  with  elements  which  the  tree  needs  to  sub- 
sist upon,  and  also  to  grow.  Not  so  with  a  fruit  tree;  it  mostly 
grows  in  gardens  or  orchards,  unprotected  by  other  trees,  from  the 
hot  rays  of  the  sun  in  summer  and  the  cold  blasts  in  winter.  The 
ground  is  generally  bare  of  decaying  matter,  and  moisture  keeping 
vegetation. 

Only  too  often,  attempts  are  made  to  grow  farm  crops  of  some  kind 
in  an  orchard;  leaves  and  other  litter,  which  might  decay  under  it, 
are  carried  off  and  the  tree  is  robbed  of  that  nourishment,  which  na- 
ture provided  for  it  The  soil  under  the  tree,  if  not  cropi)ed,  and  not 
being  mulched,  becomes  hard;  the  moisture  brought  to  it,  by  dew 
rain  or  snow,  has  no  chance  to  penetrate  the  soil,  but  is  quickly 
evaporated  or  drained  off,  without  giving  the  tree  any  benefit,  what- 
ever. Again,  a  fruit  tree  is  to  a  certain  extent  the  product  of  culture 
and  science.  Not  only  do  we  expect  that  it  grows  like  a  tree  in  the 
forest,  produce  roots,  branches  and  leaves,  bat  we  also  expect  that  it 
bear  every  year  a  large  quantity  of  luscious  fruit. 

The  bearing  of  fruit  changes  the  condition  between  a  fruit  tree 
and  a  forest  tree;  off  a  fruit  tree,  we  gather  and  carry  away  almost 
every  year,  a  large  quantity  of  fruit,  which  is  wholly  composed  of 
soil  and  air,  which  elements  the  tree  has  absorbed  during  the  season, 
worked  into  proper  matter,  and  stored  away  to  subsist  upon  in  the 
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fatnre.  By  a  continned  reduction  of  elements,  which  the  tree  has  gath- 
ered from  the  soil,  and  stored  away  in  leaves  and  fruit,  for  future  use, 
if  practiced,  it  stands  to  reason  that  the  soil  is  becoming  poorer  and 
the  tree,  not  finding  nourishment,  must  suflFer  for  want  of  it.  It 
would  follow  that,  all  the  elements  or  nourishing  matter,  which  in 
shape  of  fruit  we  take  away  from  a  tree,  must  be  returned  to  the  soil 
in  some  other  form,  so  that  the  tree  may  continue  to  find  nourishment, 
grow  and  bear  fruit. 

Any  soil,  no  matter  how  rich  naturally,  must  get  poorer  of  certain 
elements,  if  for  years  planted  with  one  and  the  same  crop,  provided 
no  manure  is  added,  which  contains  the  elements  consumed  by  the 
growing  plants.  Fruit  trees  growing  for  years  on  one  and  the  same 
spot,  will  draw  from  the  soil  those  elements,  which  it  is  in  need  of,  to 
produce  wood,  leaves  and  fniit.  The  tree  grows  larger  every  year, 
and  every  year  it  produces  more  wood,  leaves  and  fruit  To  do  that, 
it  must  have  every  year  more  and  more  elements  to  work  up;  it  is 
fixed  to  the  soil,  and  that  soil  within  its  reach  becomes  daily,  more 
and  more  depleted  of  those  elements,  which  nature  has  provided  for  it, 
which  the  fruit  grower,  carries  away  in  shape  of  fruit,  and  which  he 
to  assist  nature,  must  return  to  the  soil,  although  it  be  in  a  different 
form.  If  this  is  not  done,  the  tree  cannot  find  elements  f«uffioient  to 
form  buds  and  at  the  same  time  mature,  a  crop  of  fruit.  The  fniit  will 
be  dropping  off  before  it  is  mature,  and  the  result  will  be  a  small  and 
unsalable  crop;  the  fmit  grower  not  onlv  losinc:  his  profit,  but  fre- 
quently and  especially  during  a  loner-continued  droucrht,  many  of  his 
trees,  for  the  law  of  nature  cannot  be  violated  with  impunity. 

To  supply  the  fruit  trees  with  needed  elements,  or  in  other  words,  to 
give  them  manure,  to  supply  the  soil  with  fertility,  is  a  problem  which 
the  farmer  or  fmit  grower  has  to  solve.  The  quickest  and  best  way 
to  solve  it,  and  in  a  practical  manner,  would  be  the  application  of 
stable  manure,  which  could  be  spread  under  the  fv9e  as  far  as  the 
branches  extend.  The  elements  contained  in  it  will  be  carried  down 
into  the  soil  bv  rain  or  snow,  and  will  be  within  reach  of  the  rootlets 
of  the  tree.  The  straw  or  litter  will  serve  as  a  mulch;  it  will  keep 
the  soil  under  the  tree  in  a  moist  state,  and  the  fmit  tree  would  grow 
under  the  same  advantageous  condition  as  a  tree  in  the  forest.  But 
has  a  fmit  errower  sufficient  quantities  of  stable  manure  to  give  a 
crood  coat  of  it  to  all  his  trees  when  needed?  If  he  has  not,  this  prob- 
lem stares  him  in  the  face;  he  must  look  about  for  some  substi- 
tutes, but  before  usincr  any  substitute,  must  answer  for  himself  some 
very  important  questions.  The  first  question  to  answer  would  be: 
What  kind  of  elements  and  what  quantitips  of  it,  must  a  fmit  tree 
have,  to  crow  or  construct  its  own  body?  The  second  question:  What 
kind  of  elements  and  what  quantities  of  it,  must  a  fruit  tree  have  to 
bear  and  mature  a  profitable  crop  of  fmit,  and  the  same  time  be  in  a 
condition  to  prepare  and  form  fruit  buds  for  the  comincr  years'  crop? 
And  third:  What  kind  of  elements,  and  what  quantities  is  a  fmit 
tree  capable  or  able  to  extract  from  the  soil  or  gather  from  the  air? 
Chemical  science  has  tauorht  us,  that  all  plants,  without  exception, 
are  composed  of  combustible,  orcrnnic  matter — stnIT  that  will  burn  and 
become  lost  to  our  senses — and  non-combustible  or  mineral  matter 
stiuff  which  will  not  bum — so-called — ashes. 
All  trees  and  vegetables,  in  fact,  all  plantip  consist  of  four  simple 
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elements,  which,  are:  Oxygen,  hydrogen,  carbon  and  nitrogen,  and 
in  order  that  a  tree  may  grow  or  increase  and  bear  fruit,  these  ele- 
ments must  be  in  existence  and  within  reach  of  it  Three  of  these 
elements  are  always  present,  within  reach  of  the  tree  it  may  obtain 
them  without  the  aid  of  man;  these  are,  oxygen,  hydrogen  and  car- 
bon. Oxygen  and  hydrogen  are  supplied  by  atmospheric  actions,  |uch 
as  dew,  rain  or  snow.  Carbon,  in  its  solid  form,  a  mineral;  in  ihe 
form  of  gas,  a  deadly  poison;  in  a  diluted  form  it  is  always  present 
in  the  air.  The  leaves  of  the  tree  absorb  or  inhale  it,  the  rays  of  the 
sun,  or  the  action  of  light,  assist  the  tree  to  digest  it,  and  prepare  it, 
to  serve  as  a  nourishment  for  plant  life.  It  is  produced  continually, 
in  sufficient  quantities,  chiefly  by  the  breathing  of  animals.  These 
three  elements,  as  long  as  animals  exist,  and  dew  and  rain  or  snow  is 
falling  down  upon  us,  will  always  be  in  sufficient  quantities,  necessary 
to  sustain  plant  life. 

Otherwise,  however,  it,  with  the  supply  of  nitrogen,  which  forms 
the  body,  the  skeleton  or  bone  structure  of  a  tree  or  plant,  it  is  ex- 
isting in  different  and  varied  combinations  such  as  kali,  lime,  natron, 
magnesia,  iron  chlorids,  sulphuric  acid,  potash,  silica,  and  others. 
Some  of  these  combinations  are  present  in  most  any  soil,  and  also 
often  in  sufficient  quantities;  if  the  proper  proportions  of  these  ele- 
ments present,  are  such,  that  they  are  soluble  and  in  a  condition  for 
the  rootlets  of  a  tree,  to  take  hold  of,  and  carry  it  into  the  trunk, 
branches  and  leaves,  to  be  worked  up  there  into  wood,  leaves  and 
fruit,  no  artificial  addition  of  these  elements  would  be  required  to 
make  a  healthy  and  vigorous  growth. 

The  most  important,  and  frequently  the  most  wanted  elements  in 
our  soils,  are,  phosphoric  acid,  potash,  kali  and  lime.  A  light,  sandy 
soil  is  generally  deficient  of  them  while  a  heavy  soil  may  frequently 
contain  lime  in  .different  combinations  amply  sufficient  for  plants  to 
feed  upon. 

Soils  consisting  of  decomposed  granite,  basalt  trachyt  porphyry  or 
gneiss  contain  always  plenty  of  lime;  it  is,  however,  for  want  of  other 
elements,  or  insufficient  access  of  atmospheric  actions,  not  soluble, 
and  for  that  renson  not  in  a  fit  condition  to  be  used  as  plant  food, 
aJthouffh  atmospheric  actions  are  incessantly  at  work  to  cause  decom- 
positions and  form  other  and  different  elements  calculated  to  serve  as 
plant  food. 

A  striking  example  we  have  in  our  lime-stone  ridges,  which,  by 
beinff  limed,  attain  a  high  state  of  fertility  and  yield  good  crops  of 
cereals,  clover  and  com,  while,  if  we  would  lime  a  light,  sandy  soil, 
the  labor  bestowed  upon  it  would  be  lost;  the  lime  would  find  noth- 
ing to  act  upon  and  would  be  of  no  value,  whatever. 

Nitrojren  in  its  different  forms,  will  penetrate  the  soil  by  the  aid  of 
snow  and  rain,  by  the  aid  of  micro-organism,  present  in  all  legumi- 
nous or  clover-like  plants.  These  have  at  the  end  of  their  roots  a  lit- 
tle sack  or  bulblet,  in  which  they  store  nitrogeneous  matter,  which 
the  plant  for  its  own  nourishment  has  gathered  from  the  atmosphere; 
and  which,  if  the  plant  by  the  actions  of  the  plow  or  cultivator  is  de- 
si  roved,  while  in  a  crrowing  state,  becomes  imbedded  in  the  soil,  and 
is  in  a  proper  conclition  to  be  used  by  other  plants  for  food.  As  it 
would  be  dangerous  to  frequently  plow  an  orchard  while  in  a  growing 
condition  for  the  purpose  of  destroying  the  clover  and  allowing  the 
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trees  to  feed  upon  the  surplus  nitrogen  gathered  and  stored  up,  by  it, 
we  must  think  of  other  means,  by  which  we  can  dieaply  put  into  the 
soil  nitrogen,  potash,  kali  or  phosphoric  acid. 

When  planting  an  orchard,  it  is  taken  for  granted  that  the  soil  is 
in  a  fair  state  of  cultivation.  The  holes  to  plant  the  trees  should  be 
made  as  large  as  ])ossible,  and  before  planting  should  be  fiUed  half 
full  with  bones  and  all  other  kind  of  rubbish  which  will  decay;  after 
that,  the  roots  of  the  young  tree  should  be  well  spread  out,  and  care- 
fully imbedded  in  good  top  soil.  For  four  or  five  years,  or  until  the 
tree  comes  into  bearing,  it  will  find  sufficient  nourishment;  it  grows 
also  under  the  same  condition  as  a  forest  tree;  it  produces  nothing 
but  leaves  and  wood,  but,  whenever  it  comes  into  bearing,  it  requires 
more  nourishment,  and  those  elements  which  are  taken  from  it  in 
the  shape  of  fruit  must  be  returned  to  the  soil,  in  such  a  form,  that 
the  tree  may  be  able  to  make  use  of  it,  in  short,  to  feed  upon. 

If  we  consider  the  enormous  quantities  of  fruit,  which  a  healthy, 
vigorous  tree  will  bear,  and  which,  as  a  matter  of  course,  is  removed, 
we  must  come  to  the  conclusion,  without  any  scientific  investigation, 
that  something  should  be  given  to  the  tree  in  return.  To  loosen  the 
soil  under  and  around  a  tree,  either  by  the  use  of  the  hoe  or  shallow 
ploughing,  compels  moisture  to  remain,  and  a  moist  soil,  one  sat- 
urated by  water,  or  oxygen  and  hydrogen,  will  soon  assert  its 
beneficial  influence  on  the  growth  of  a  tree.  The  air  carrying  with  it 
divers  elements  is  permitted  to  penetrate  to  the  roots.  No  tree,  how- 
ever, can  live  for  any  length  of  time  alone  on  air  and  water.  Hoeing 
and  shallow  ploughing  is  very  good,  but  elements  which  have  been 
carried  away  in  the  shape  of  fruit  must  be  returned. 

We  know  to  a  nicety,  the  elements  or  ingredients  of  the  ashes  of 
most  of  our  fruit.  The  average  composition  of  the  ashes  of  apples  in 
a  dry  state,  consist  of:  ' 


1.44  p«r  cent,  pure  ashes. 
36. A8  percent,  kali. 
36  OP  per  cent  natron. 

4.08  per  cent.  I'rae. 

8.76  per  cent,  magnesia. 


1.40  per  cent.  Iron  oxide. 
18.ft9  per  cent,  pboepborlo  aold. 
6.  OP  per  cent,  snlpburio  aeld. 
4.3S  per  cent,  silica. 


The  average  composition  of  the  ashes  of  pears,  in  a  dry  state,  differ 
some  from  that  of  apples,  and  consist  of: 


1 .04  per  cent,  pnre  ashes. 
64.60  per  cent.  kail. 
fi.hi  per  cent,  natron. 
7.1W  per  cent.  Hire. 
6.22  per  cent,  magnesia. 


1.04  per  cent.  Iron  exide. 
16.20  pe^  cent.  pho«pborle  add. 
6.69  per  cent,  snlphurie  add. 
1.49  per  cent,  silica. 


We  notice  at  once,  that  apples  contain  less  kali  and  phosphoric 
acid  than  pears,  but  both  contain  a  large  quantity  of  these  two  ele- 
ments or  ingredients.  These  the  tree  has  gathered  from  the  soil,  and 
whenever  we  take  away  the  fruit,  we  take  with  it  these  substances, 
and  thereby  impoverish  the  soil  to  that  extent  Nature,  following 
eternal  laws,  will  not  in  so  short  a  space  of  time,  decompose  and 
make  ready  another  supply  for  the  tree  to  feed  upon,  to  gain  strength 
to  ripen  a  crop  of  fruit  and  to  form  fruit  buds  for  a  crop  of  fruit  the 
next  year.  Hence,  the  fruit  grower  must  come  to  its  assistance,  and 
take  to  it  the  required  amount  of  food.  If  that  is  not  done,  the 
maturing  fruit  on  the  tree,  will  consume  all  the  nourishment  the  tree 
can  gather.  Nothing  is  left  for  the  new  fruit  buds  to  form,  and  the 
result,  no  fruit  the  next  year.    This  accounts,  to  some  detent,  for  the 


No.  7.]     PBOrSTLTAKIA  StATS  BOABD  OF  AGRIOUIiTUBB.  S15 

reason  that  many  orchards  will  only  bear  every  alternate  year.  Of 
course,  there  are  many  more  causes  to  bring  about  this  alternate  fruit 
bearing,  but  lack  of  nourishment  is  the  chief  of  them.  To  remedy 
this  unfortunate  state  of  non-bearing,  the  fruit  grower  must  feed  his 
trees.  With  him,  the  application  of  the  needed  quantity  of  stable 
manure  is  out  of  the  question.  He  has  not  got  it  He  cannot  keep 
cattle  enough  to  make  it  himself.  To  buy  and  haul  it  for  two  or  three 
miles,  is  a  very  costly  operation,  because  stable  manure,  as  it  com- 
monly is  met  with,  and  as  it  will  be  shown  further  on,  has  not  the 
manurial  value  which  our  grandfathers  believed  it  had,  and  as  a  sub- 
stitute for  it,  we  are  compelled  to  use  artificial  fertilizers,  containing 
the  most  important  substances  in  concentrated  forms. 

The  intimate  knowledge  of  the  soil,  upon  which  is  to  be  planted  an 
orchard,  is  paramount  to  the  fruit  grower.  As  a  rule,  the  soil  in  an 
orchard  should  be  like  a  sponge;  capable  of  absorbing  large  quanti- 
ties of  water,  without  losing  its  capacity  for  proper  drainage.  Not 
often  is  such  a  piece  of  ground  to  be  met  with.  A  gently  sloping 
hillside  sometimes  contains  these  requirements,  but  more  often  we 
have  to  put  the  soil  in  proper  conditions  to  suit  our  purpose.  It  is 
well  known  that  a  heavy  clay  soil  may  be  made  mellow  and  improved 
by  the  application  of  fresh  horse  manure,  while  a  light,  sandy  soil  is 
much  b«iefited  by  an  application  of  well-rotted  cow  manure.  The 
reasons  for  it  are  obvious. 

To  show  the  actual  valup  of  some  different  kinds  of  manures,  with- 
but  taking  into  consideration  the  mechanical  actions  it  will  have,  if 
placed  into  the  soil,  I  quote  from  Meyers'  Agricultural  Chemistry,  and 
find  that  — 


Horm  numun  eontaku: 

76  per  oent.  water. 

31  per  oent.  organic  subsUuioee. 

07.06  per  oent  nitrogen. 

0.S6  per  oent.  kail. 

0.82  per  oent.  ptaosphorlo  add. 

3.16  per  oent.  total  aataee. 


Oov)  manure  contain*  : 

83.26  per  oent.  water. 

14.tf6  per  oent.  organic  substances. 

0.17— 0.88  per  cent,  nitrogen. 

0.06  per  cent.  kali. 

0.16  per  cent,  phospborio  acid. 

1.9  per  oent.  total  asbes. 


Pigeon  manure  is  the  most  valuable  of  all,  and  contains: 


88  per  oent.  water. 

81.32  per  cent,  organic  sobstanoes. 

1.3—1.4  per  cent,  nitrogen. 


0.20—0.33  per  oent.  kali. 

8.0—4.2  per  cent,  pbospboric  add. 

6.0—7.0  per  cent,  total  asbes. 


Stable  manure  as  hauled  on  the  land,  is,  however,  not  all  fertility; 
a  large  proportion  of  it  is  straw  or  other  material  which  has  been 
used  for  bedding  under  the  animals.  It  must,  however,  be  borne  in 
mind  that  the  straw  or  other  material  contained  in  the  manure  is  of 
great  importance;  it  adds  greatly  to  the  decomi)osition  of  it 

We  notice,  that,  when  the  pile  of  manure  is  beginning  to  heat,  a 
regular  fermenting  process  takes  place.  This  fermentation  is  the  re- 
sult of  the  formation  of  bacteria,  by  which  the  fertilizing  substances 
contained  in  the  manure  are  worked  up  into  water,  nitrogen  or  am- 
monia, and  other  substances;  while  much  of  this  is  lost  by  leakage  or 
evaporation,  yet  the  mineral  substances  left  behind,  are  in  such  a 
fortunate  soluble  form,  that  plants  can  take  them  up  readily  for  food. 
This  gives  the  stable  manure  its  great  value,  besides  the  mineral  sub- 
stances contained  in  it  Again,  this  heating  proce^  fermentation, 
or  the  workings  of  bacteria,  change©  formed  ammonia  into  saltpetre, 
and  now,  stable  manure  taken  Into  the  orchard,  is  perfect  plant  food. 
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and  if  applied  in  sufficient  quantities,  there  Is  nothing  better  to  keep 
an  orchard  in  a  healthy  and  bearing  condition.  Now  let  us  look  for 
a  minute  at  the  question  of  supplying  a  substitute  for  this  valuable 
stable  manure  by  the  use  of  an  artificial  fertilizer.  The  first  thing  a 
farmer  or  fruit  grower  has  to  consider  is  the  purchasing  expense  for 
this  substitute;  secondly  what  kind  of  commercial  fertilizer  to  use,  and 
if  used,  when  is  the  right  time  to  apply  it? 

Not  all  commercial  fertilizers  at  present  in  the  market,  are  fit  or 
profitable  to  be  used  in  an  orchard.  Many  of  them,  in  proportion  to 
substances  required  by  fruit  trees,  contain  too  much  of  either  sul- 
phuric acid,  saltpetre,  natron  or  chlorites.  If  tliese  substances  are 
not  in  proper  proportion  to  each  other,  or  in  proportions  required  for 
the  trees  to  feed  upon,  that  proportion,  or  the  surplus  of  it,  is  lost, 
and  the  fruit  grower  has  uselessly  spent  money  for  substances  which 
he  has  no  use  of.  Not  only  are  these  substances  wasted,  but  some  of 
them,  especially  a  surplus  of  chlorites,  if  frequently  applied,  will  work 
a  positive  injury  to  fruit  trees;  and  never  should  a  surplus  of  chlorites 
be  taken  to  young  trees,  growing  in  nursery  rows.  It  will  destroy 
their  usefulness  altogether. 

In  my  opinion,  a  concentrated  fertilizer  for  fruit  trees,  either  ap- 
ples or  pears,  should  contain  besides  other  elements,  at  least  from  14 
to  20  per  cent,  phosphoric  acid  and  about  50  per  cent,  of  lime  in  its 
different  compositions.  Phosphoric  acid,  applied  in  that  proportion  to 
lime  will  not  act  so  quick,  and  last  longer.  As  we  find  it  mostly  in 
compositions  of  superphosphates,  it  acts  too  quick  for  our  purpose. 
The  use  of  superphosphates  in  an  orchard,  should,  however,  not  be  dis- 
carded. If  applied  to  trees  in  a  liquid  state,  when  the  fruit  begins  to 
shape  itself,  it  will  at  once  force  a  quick  and  vigorous  growth.  It  can 
be  used  to  great  advantage  in  berry  patches;  if  mixed  with  stable 
manure,  bo  much  the  better.  In  orchard*  of  dwarf  pears  on  quince 
roots,  apples  on  paradise  or  douein  stock,  superphosphate  can  be  used 
to  great  advantage,  because  these  trees  have  their  feeding  roots  very 
near  the  surface  of  the  soiL 

Space  will  not  i)ermit  me,  to  discuss  the  different  mineral  substances 
as  needed  for  plant  food  in  their  proper  proportion,  and  their  affinity 
to  each  other,  to  make  them  soluble,  for  plants  can  only  take  up 
mineral  matter  in  a  liquid  form,  if  I  am  permitted  to  use  this  expres- 
sion. But,  I  may  ad<^  phosphoric  acid  and  kali,  a  salt,  soluble  in 
water,  nearly  free  from  other  substances,  will  be  consumed  by  plants 
almost  completely;  chloride,  kali  and  sulphuric  acid  have  to  be  brought 
in  contact  with  lime,  before  they  are  soluble  in  the  soil.  Lime  is  a 
great  absorbants  of  acids.  If  kali  is  wanted  in  soil,  phosphoric  acid  is 
of  no  use;  again,  if  a  certain  proportion  of  nitrogen  is  wanted,  neither 
kali  or  phosphoric  acid  can  be  brought  to  action,  and  to  a  condition  to 
be  available  for  plant  food. 

In  an  orchard  of  bearing  trees,  a  reserve  or  surplus  of  phosphoric 
acid,  kali  and  lime  should  always  be  present  in  the  soil;  unleached, 
hard  wood  ashes,  the  most  natural  fertilizer  for  fruit  trees,  contains 
these  substances  in  proper  proportions,  and  if  not  too  dear  in  price,  as 
compared  with  other  fertilizers,  should  be  largely  used  in  orchards, 
and  a  favorite,  weak  tree  can  be  easily  coaxed  into  a  nice  and  thrifty 
growth,  by  frequent  applications  of  liquid  stable  manure,  which  never 
should  run  from  the  stable  except  into  the  tank  or  barrel  of  every  far- 
mer who  calls  a  tree  his  own. 
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Fruit  trees,  as  well  as  other  organic  beings,  must  have  an  occasional 
change  of  diet;  their  food,  as  we  have  seen,  is  a  veritable  composition 
of  dilTerent  substances.  Fruit  trees  which  are  not  sufficiently  fed  with 
proper  nourishment,  cannot  bear  an  annual  crop  of  good,  marketable 
fruit.  They  are  weak.  Sudden  changes  of  the  weather  affect  them 
much.  In  this  starving  and  weak  condition  they  become  an  easy  prey 
to  insects;  fungus  and  other  diseases  are  their  constant  ailment 

Vigorous,  healthy  trees  will  resist  these  attacks;  the  ravages  of  in- 
sects will  diminish  and  diseases  become  less.  They  will  withstand  dis- 
turbing influences  of  the  atmosphere,  such  as  the  hot  rays  of  the  sun 
in  summer,  and  sudden  thawing  and  freezing  in  winter.  Damages  to 
the  bark  caused  by  insects,  heat  or  frost  are  healed  over  quicker, 
and  besides  all  this,  what  a  pleasure  it  is  to  work  in  an  orchard  filled 
with  healthy,  growing  trees? 

Anotlier  question,  wliieh  might  be  asked  is,  how  much  fertilizer  and 
of  what  composition  should  a  tree  receive  i)er  year?  can  be  an- 
swered from  the  result  of  scientific  investigations,  which  have  ascei> 
tained,  that  an  apple  tree,  about  15  or  20  years  old,  in  thrifty  and 
healthy  condition,  shading  with  its  branches  from  GO  to  100  square 
feet  and  occupying  with  its  roots  just  that  much  space,  will  produce 
in  one  year  about  40  pounds  of  leaves,  24  pounds  of  wood  and  in  the 
neighborhood  of  300  iwunds  of  fruit.  To  form  or  manufacture  this 
quantity  of  wood,  leaves  and  fruit,  the  tree  would  have  to  abstract 
from  the  soil  about  300  grammes;  (a  gramme  equal  to  15,433  grains 
troy);  of  nitrogen,  200  grammes  of  kali  and  GO  grammes  of  phos- 
phoric acid.  This  will  serve  as  a  base  for  the  quantity  of  stable 
manure  or  artificial  fertilizer  an  apple  tree  should  receive  in  one 
year  for  its  feed.  The  production  of  leaves,  wood  and  fruit  requires 
that  quantity  of  mineral  substances. 

Fruit  trees  well  supplied  with  nourishment  will,  in  return  and  with 
thanks,  give  to  the  fruit  grower  an  abundance  of  beautiful,  luscious 
fruit,  delightful  to  look  upon,  delicious  to  eat  and  fill  his  pocket  with 
shining  gold. 


DELUSIONS. 


BT  W.  H.  H.  RmDLE,  Member  from  Butler,  ButUr,  P«. 


Delusions,  fancied  or  optical,  are  so  frequent  as  to  be  worthy  of  but 
slight  notice  when  we  are  looking  for  the  causes  of  our  discomfort, 
although  in  either  case,  often  quite  hard  to  understand.  It  is  a  histo- 
rical fact  that  the  people  of  the  Canary  Islands  lived  long  under  an 
optical  delusion,  in  the  belief  that  to  the  Westward,  on  certain  clear 
days,  they  could  see  a  vast  island  with  lofty  mountains  and  deep 
valleys.  So  real  was  this  apparition  that  its  discovery  became  the 
object  of  several  exx)editions,  although  its  pursuit  was  found  to  be  the 
following  of  a  phantom.  Others  follow  delusions  of  fancy  in  their 
ambitions,  their  pleasures,  their  luxuries  and  their  appetites.  None 
of  these  so  seriously  effect  the  public,  and  j)articularly  the  great 
cause  of  agriculture,  as  the  fancied  grievances  presented  to  the  consti- 
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tueatM  of  tiie  agricultural  porttons  of  our  country  by  the  offloeHKetdng, 
political  demagogue. 

In  a  country  whose  foundation  principles  are  built  upon  the  sov- 
ereignty of  the  individual,  it  is  expected  that  the  love  of  liberty  should 
enshrine  every  heart,  and  that  the  passion  for  national  freedom  should 
be  the  noble  feeling  of  every  patriotic  citizen.  That  these  principles 
and  this  form  of  virtuous  patriotism  should  be  made  subserve  the  pur- 
poses of  the  demagogue,  in  placing  opportunity  and  power  in  his  grasp, 
is  no  reason  why  it  should  be  made  the  grounds  of  criticism  against 
self-restraint  and  self-government,  which  are  the  very  elements  of 
liberty.  Cursed  with  £dl  the  selfishness  of  satan,  the  political  dema- 
gogue seeks  his  own  enfranchisement  through  the  perversion  of 
principle,  the  distending  of  facts,  and  the  violation  of  good  faith  with 
his  fellows.  He  avows  his  principles  sometimes  by  denouncing  the 
benevolence  of  the  rich,  in  their  donations,  for  public  purposes, 
whether  for  the  indigent  or  for  the  industrious,  whether  it  be  a  park 
in  which  the  weary  may  inhale  the  fresh  air  and  revel  among  nature's 
choicest  gifts,  her  plants  and  flowers,  trees  and  shrubs,  or  whether 
it  be  a  public  library,  where  tiie  starved  mind  may  be  replenished  and, 
broadened;  the  principles  of  purity  and  freedom  enlarged,  or 
whether  it  be  an  institution  of  learning,  endowed  with  professorship 
in  all  the  branches  of  a  liberal  education. 

Again,  we  find  this  demagogue  averring  his  principles  in  the  de- 
nunciation of  every  form  of  corporation  at  whose  door  he  lies  all 
the  evil  that  betides  the  countiy,  or  city;  if  in  the  agricultural 
districts,  he  charges  even  crop  failures  on  the  faithlessness  and 
greed  of  corporations.  Many  years  ago,  such  men  even  became 
members  of  the  legislature  by  the  delusive  arguments  they  made 
to  farmers.  They  sometimes  received  their  suffrages  under  prom- 
ises of  reducing  the  burden  of  taxes  with  which  the  husband- 
men were  loaded,  and  of  compelling  corporations  to  bear  the 
shares  of  taxes  which  properly  belongs  to  them,  so  that  the  tax  of  the 
formeU  may  be  lightened.  **Why  should  farm  lands  be  so  heavily 
taxed?*'  With  this  kind  of  argument,  so  full  of  fair  promises  and 
good  resolves,  legislators  have  been  dected.  Had  the  unsuspecting 
countryman  who  listened  to  the  demagogues  and  these  arguments 
been  as  careful  to  inform  himself  of  the  truth  of  these  assertions  as 
he  was  anxious  fliat  he  should  be  bettered  by  the  promised  legisla- 
tion, he  would  have  convinced  himself  of  either  the  dishonesty  or  igno- 
rance of  the  man  for  whom  he  voted,  and  who.  if  he  got  to  the  legis- 
lature, would  not  only  wipe  out  the  great  grievance  of  tax-burdened 
farm  lands  and  put  a  limit  on  corporatins  which  would  compel 
them  to  yield  to  the  demands  or  his  constituency  as  against  the  rest  of 
mankind,  but  in  addition  would  pass  a  law  compelling  evei^body  to 
to  buy  farm  produce  at  higher  prices.  Pacts  are  stubborn  things,  and 
must  convince  the  fair  and  honest  minded  man.  This  over-burdened, 
land  tax,  anti-corporation  argument  is  the  delusion  I  want  particularly 
to  refute.  To  do  so,  I  refer  to  the  statement  of  the  financial  condi- 
tion of  the  State  of  Pennsylvania  for  the  year  1893,  as  found  in  the 
report  of  the  Auditor  General.  In  that  document,  against  which  there 
can  be  no  charge  of  inaccuracy,  the  amount  of  money  coming  into  the 
State  treasury  from  all  sources  is  shown  to  be  something  over  *f  19,- 
000,000. 

*  The  amount  of  119.000,000  is  not  Intended  to  mean  the  annual  income  of  the  State,  as  16,000  000  of  thla 
•nm  waa  carried  orer  from  the  preceding  year. 
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What  part  of  this  comes  from  the  land  of  the  State?  By  an 
Act  of  the  Legislature,  dated  February  23,  1866,  section  4,  farm  lands 
are  exempted  from  taxation  for  State  purposes.  What  part  of  this 
large  sum  is  charged  to  the  personal  property  of  the  farmer?  By  an 
Act  of  the  Legislature  dated  later,  the  farmer's  live  stock,  carriages 
gold  watches  and  furniture  are  also  exempted  from  the  payment  of 
tax  for  State  purposes.  By  an  Act  of  Legislature  dated  still  more  re- 
cently, all  persons  who  have  money  at  interest  must  pay  a  four-mill 
tax  if  the  farmer  is  so  fortunate  as  to  be  a  money-lender,  he  is  in  that 
case  one  of  the  "All  x)erson8,"  and  must  therefore  pay  the  four  mill  tax 
on  his  loans,  and  is  burdened  just  that  much  with  State  tax.  But  the 
law  does  not  compel  him  or  any  other  man  to  be  a  money-lender.  If 
the  farmer  has  a  thousand  dollars  in  bank,  the  State  does  not  ask 
him  for  any  share  of  it;  but  when  some  person  comes  to  him  and 
says,  'T[  want  to  buy  a  piece  of  land  from  my  neighbor  and  I  want 
one  thousand  dollars  for  two  or  three  years,"  he  says  to  him,  "all  right, 
you  will  have  to  pay  in  addition  to  the  six  per  cent  interest,  the  four 
mill  tax  to  the  State."  His  necessities  are  such  that  he  readily  agrees 
to  do  so.  The  man  who  borrows  the  money  scarcely  ever,  complains; 
he  goes  into  the  contract  with  his  eyes  open :  the  lender,  after  taking 
a  mortgage  on  the  farm  the  man  had  and  the  piece  he  bought,  and 
compelling  the  borrower  to  pay  attorney  fees  for  examination  of  title 
and  recording  the  mortgage,  does  the  complaining,  and  will  vote  for 
any  fellow  who  will  promise  to  relieve  him  of  the  payment  of  the  four 
mill  tax  to  the  State. 

The  farmer  is  taxed  by  the  State  again  when  he  buys  land  and  puts 
his  deed  on  record;  he  must  pay  a  tax  of  fifty  cents  to  the  State. 
Then,  if  he  dies  a  bachelor  (haying  jilted  a  half-dozen  young  ladies), 
and  leaves  a  nice  farm,  the  State  does  impose  a  pretty  heavy  penalty 
for  this  very  bad  conduct.  But  the  Commonwealth  gives  him  his 
choice  of  single  blessedness  or  married  joys.  Of  this  collatetral  tax, 
no  man  whose  estate  is  charged  with  it  has  ever  been  heard  to  com- 
plain after  its  payment.  If  the  farmer  dies,  leaving  direct  heirs, 
they  must  pay  a  small  State  tax  on  the  settlement  of  his  estate, 
being  the  same  whether  the  estate  is  large  or  small.  What  taxes  are 
authorized  that  burden  our  farmers  so  much?  School  tax,  to  educate 
the  children. of  themselves  and  neighbors;  poor  tax  to  support  the  in- 
digent and  unfortunate;  road  tax  to  mend  the  roads  over  which  they 
must  travel  toi  enjoy  life;  county  tax  to  pay  the  expenses  of  courts 
and  county  oiBcials  and  the  maintaining  of  public  buildings,  bridges, 
elections,  etc.  Does  the  State  return  to  the  counties  anything?  |5,- 
500,000  is  distributed  in  the  severial  counties  for  schools.  The  judges' 
salaries  are  all  paid  by  the  State;  county  superintendents'  salaries 
are  paid  by  the  State,  also  the  salaries  oiP  our  legislators,  while  the 
salaries  of  congressmen  are  paid  by  the  United  States.  Where  does 
all  this  money  come  from?  Farm  lands  and  farm  stock  do  not  pay  any 
of  it  The  Auditor"  General's  report  shows  that  it  comes  from  the 
corporations  of  the  country.  The  county  of  Butler,  whose  chief  indus- 
try is  the  pursuit  of  agriculture,  receives  from  the  State  over  sixty-five 
thousand  dollars;  in  addition,  the  normal  school  of  the  county  has  re- 
ceived from  the  State  treasury  over  fifty-two  thousand  dollars  in  the 
way  of  appropriations  and  aid  to  pupils  and  graduates,  making  over 
1100,000  which  an  agricultural  county  gets  direct  from  the  State 
treasury,  into  which  she  pays  the  small  sum  of  |10,775  as  State  tax  on 
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personal  property,  but  nothing  on  her  farm  lands.  Other  counties 
receive  the  same  liberal  share  of  the  State's  funds.  But  some  will 
say,  "while  your  figures  may  be  correct,  taxes  are  very  burdensome, 
nevertheless."  I  answer,  "You  do  not  need  the  promised  legislation 
of  the  political  demagogue  to  reduce  them."  No  legislation  for  that 
purpose  is  needed.  Every  township  can  make  its  poor  tax,  its  road 
tax,  and  its  school  tax  lower  if  they  wish  to  do  so  under  the  law  as 
it  exists.  Every  county  can  reduce  its  millage  by  keeping  down  ex- 
penses, and  while  it  is  neither  wise  nor  prudent  to  make  these  reduc- 
tions in  taxes  and  thus  lessen  the  burden  of  taxation  at  the  expense  of 
the  rising  generation,  by  limiting  their  education  and  opportunities, 
the  indigent  in  what  little  comfort  they  do  have,  or  to  deny  the  public 
the  use  of  fairly  kept  highways  to  travel  over,  it  is  plain  that  these  se- 
ductive promises  and  delusive  arguments  in  the  mouth  of  every  polit- 
ical demagogue  have  dissatisfied  many  of  the  farmers  of  the  State, 
largely  because  they  so  readily  grasp  at  fair  promises,  and  because 
their  labors  prevent  them  from  spending  the  required  time  in  making 
examinations  for  themselves.  And,  again,  the  report  of  the  financial 
condition  of  the  ^ti)fe  is  not  circulated  among  them  as  it  should  be. 
With  wholesome  sanitary  laws,  a  revenue  system  to  replen^'sh  the  State 
treasury  mainly  from  the  corporations  of  the  State,  with  power  to 
regulate  the  municipal  tax  rates  and  levies,  the  seeds  of  dissatisfac- 
tion among  farmers  on  the  tax  question,  are,  in  the  main  groundless, 
as  compared  with  the  taxes  paid  by  other  portions  of  the  community. 
I  am  fully  cognizant  of  the  fact  that  this  Is  not  a  popular  view  of  this 
question,  but  it  is  borne  out  by  the  proofs  in  the  case  and  the  premises 
upon  which  the  question  is  presented.  The  same  line  of  arcniment 
discomfits  the  laborer,  who  is  thus  arrayed  against  his  employer,  and 
the  public  has  been  warned  of  the  mighty  conflict  in  store  for  labor 
and  capital.  American  citizenship  is  not  encouraged,  nor  is  the  prob- 
lem of  self  government  strengthened  by  the  use  of  these  arguments. 
It  has  been  well  said  that  "The  rays  of  Liberty's  torch  are  the  beacon 
liirhts  of  the  world;"  and  under  a  government  founded  upon  all  that 
'liberty"  boasts  of,  or  that  "freedom"  comprehends,  and  where 
Liberty's  torch  welcomes  to  homes  and  citizenship  people  of  all 
countries,  duty  compels  the  genuine  patriot  to  forget  self  In  his  devo- 
tion to  the  Institutions  which  guarantee  to  him  protection  of  life  and 
property,  to  look  upon  the  bright  side  of  futurity,  to  revel  In  the 
glories  of  a  united  country  with  as  good  a  government  as  the  world 
has  ever  seen,  having  Its  inequalities, — ^its  seeming  inconsistencies, 
caused  more  by  the  lack  of  appreciation  and  unfaithfulness  to  the 
generous  laws  passed  for  our  protection,  than  any  defects  they  con- 
tain. 

At  the  point  which  civilization  has  reached,  the  cost  of  living  in 
its  fullest  enjoyment  has  correspondingly  Increased.  The  expenses 
of  the  government,  State  and  municipal,  have  been  enhanced. 
The  education  which  enabled  our  fore-fathers  to  do  the  work 
of  their  lives  would  be  of  little  use  to  the  procrressive  man  of  today; 
the  roads  over  which  they  traveled  would  be  ill-suited  to  the  vehicles 
of  today.  Why,  then,  be  disturbed  by  the  predictions  of  the  dema- 
gogues whose  patriotism  is  measured  by  his  desire  to  hold  office,  and 
to  assist  in  making  laws  without  reference  to  the  community  of  Inter- 
ests In  the  make-up  of  our  Industries,  simply  to  carry  out  delusive 
promises,  assail  corporations,  and  challenge  their  influence  against 


No.  7.]    Pennsylvania  State  Board  of  Agbicultubb.       321 

every  measnTe  he  presents?  How  would  legislation  be  effected  if  our 
farmer  legislators  would  accept  the  civilities  of  corporations  in  the 
spirit  of  thankfulness,  extend  to  their  representatives  the  olive 
branch  of  peace,  and  consider  wisely  the  mutual  relations  of  both,  in 
the  legislation  asked  for,  instead  of  assuming  that  because  a  corpora- 
tion asks  legislation,  they  ought  of  necessity  oppose  it,  and  in  turn  re- 
ceive the  enmity  and  opposition  by  the  defeat  of  measures  which  they 
ask  at  the  hands  of  the  very  men  they  expect  to  annihilate?  The  inspi- 
ration which  actuates  the  demagogue  unfolds  his  selfishness  in  his  en- 
deavors to  carry  out  his  purpose;  in  fact,  unfits  him  to  act  as  a  guide 
to  civilization.  His  efforts  imi)ede  progress  and  his  willingness  to  sac- 
rifice everything  for  self-aggrandizement,  create  distrust  At  his  door 
the  unrest  and  troublesome  bitterness  against  capital  may  be  laid.  It 
is  safe  to  say,  however,  using  the  language  of  a  celebrated  speaker, 
that  "under  the  benign  influences  of  enlightened  law-making  and 
law  abiding  liberty,  the  problems  of  capital  and  labor,  poverty  and 
property  will  work  themselves  out  satisfactorily." 


THE  EDUCATION  OF  THE  FABMERS'  SONS  AND  DAUGHTERS. 


BY  D&.  N.  C.  SCUABFFEB,  SuperinUndent  of  FtibUc  Ifutruction,  'HarrUbwrg,  Pa. 


Some  one  has  said  that  the  greatest  problem  of  the  nineteenth  cen- 
tury is  tlie  boy,  with  one  exception,  namely:  the  girl.  We  shall  not  at- 
tempt to  discuss  the  problem  in  all  its  length  and  breadth,  but  shall 
confine  ourselves  to  that  portion  of  it  which  confronts  the  rural  dis- 
tricts of  Pennsylvania.  Nor  is  this  part  of  the  pmblem  as  comprehen- 
sive as  many  suppose.  Only  one-tifth  of  our  population  is  engaged  in 
agriculture;  the  remaining  four-fifths  are  engaged  in  other  occupa- 
tions, and  may  be  said  to  live  in  the  larger  villages,  towns  and  cities. 

In  the  hist  decade  the  population  of  Pennsylvania  increased  more 
rapidly  than  that  of  any  other  State  in  the  Union,  and  yet,  the  last 
triennial  assessment  shows  a  decrease  in  the  number  of  taxables  in 
many  rural  districts.  In  the  last  century,  Alexander  Hamilton  la- 
mented the  reluctance  of  our  people  to  move  to  the  cities.  He  pre- 
dicted that  our  nation  could  not  attain  greatness  until  there  was  a 
change  in  public  taste.  Had  he  lived  until  the  closing  decade  of  this 
century,  his  most  ardent  wish  in  this  respect  would  have  been  more 
than  gratified. 

Strong  men  are  bred  in  the  conntry;  then  they  move  to  the  cities 
to  find  a  field  for  the  display  of  their  powers.  The  statement  was  re- 
cently made  tliat  all  the  bank  presidents  of  New  York  city  were  ooun- 
try  boys.  When  Washington  Gladden  addressed  his  famous  circular 
to  the  hundred  most  successful  business  men  in  Springfield,  Massa- 
chusetts, upwards  of  eighty  replied  to  it,  and  sixty-nine  stated  that 
their  early  days  had  been  spent  in  the  country. 

If  the  claim  that  so  many  of  our  merchant  princes  and  other  lead- 
eins  in  the  city  were  once  country  lads,  is  founded  in  fact,  there  must 
21-7-94 
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be  somethiBg  ia  the  tranqtia  conditione  of  country  life  that  is  con- 
ducive to  the  development  of  brains,  and  vigor,  and  strength  of  diar- 
acter.  Civilization  reminds  one  very  mnch  of  the  fable  of  Antaeus. 
When  Hercules  wrestled  with  this  giant  athlete,  he  found  that 
Antaeus  regained  his  strength  as  often  as  he  touehed  his  mother 
earth.  But  when  Hercules  succeeded  in  lifting  him  up  and  sandering 
his  contact  with  the  soil,  he  soon  conquered  him.  History  teaches 
that  agriculture  lies  at  the  basis  of  national  prosperity;  that  races  go 
to  ruin  when  their  contact  with  the  soil  is  de4?troyed.  With  the  de- 
cay of  agriculture,  in  the  states  of  Greece  and  Rome,  and  the  growth 
of  cities,  the  political  habits  and  social  purity  of  the  masses  underwent 
a  decided  change  for  the  worse.  With  justifiable  alarm,  it  has  been 
pointed  out  that  according  to  the  last  census,  one-fourth  of  the  entire 
population  in  the  United  States  dwells  in  large  towns  and  cities,  and 
that  in  many  places  the  most  progressive  part  of  the  rural  classes 
have  moved  to  the  large  industrial  centres.  In  Pennsylvania  the  ten- 
dency toward  the  larger  centres  of  population  seems  to  have  been  in- 
tensified to  a  degree  equal  to  that  of  Netherlands,  where  four-fifths  of 
the  population  dwell  in  towns  of  over  2000  inhabitants. 

It  would  be  difficult  to  enumerate  the  many  forces  which  have  con- 
spired to  produce  this  effect,  but  no  doubt  a  partial  though  by  no 
means  adequate  explanation  is  to  be  found  in  the  kind  of  education 
which  has  been  given  in  our  rural  schools.  The  instruction  hitherto 
given  has  created  altogether  false  ideals  of  success,  and  false  notions 
of  the  relative  advantages  of  country  and  city  life.  The  city  is  held 
up  as  possessing  advantages  and  comforts  and  chances  of  preferment 
which  the  country  does  not  x)0S8ess.  Tlie  few  who  go  from  the  country 
to  the  city  and  there  achieve  eminence  and  success,  are  held  up  to  the 
admiring  gaze  of  the  country  lad,  for  the  purpose  of  stimulating  his 
ambition  and  his  zeal  in  study;  the  thousands  who  fail  and  who  eke 
out  a  scanty  subsistence,  living  from  hand  to  mouth,  are  never  heard 
of  until  a  financial  and  industrial  crisis  robs  them  of  employmentand 
throws  them  and  their  families  upon  the  charity  of  the  public. 
Ninety-five  per  cent  of  those  who  start  in  business  are  said  to  fail; 
rural  life  shows  no  such  percentage  of  failures.  When  the  price  of 
wheat  and  meat  is  low,  the  farmer  may  not  realize  much  on  his  pro- 
ducts; but  he  and  his  wife  and  children  have  something  to  eat. 

**Biit,"  exclaims  some  one,  "nine-tenths  of  our  farms  are  mortgaged 
for  all  they  are  worth."  A  statement  of  this  kind,  if  reiterated  again 
and  again]  is  at  len^h  accepted  as  true  by  most  people,  without  further 
investigation.  A  writer  in  the  "American  Agriculturist"  has  recently 
examined  the  census  of  1890,  and  he  finds  that  more  than  seventy 
(70)  per  cent,  of  our  American  farms  are  fully  paid  for,  and  less  than 
thirty  (30)  per  cent,  ane  mortgaged.  The  average  mortgage  represents 
only  one-third  of  the  value  of  the  farm  upon  which  it  is  secured.  The 
total  amount  of  the  farm  mortgages  is  hardly  one-tenth  of  the  whole 
value  of  all  onr  farms.  In  1880  nearly  one-fifth  of  the  mortgage  in- 
debtedness rested  on  farms;  but  in  1890  farm  mortgages  represented 
only  one-seventh  of  the  country's  indebtedness  on  real  estate. 
According  to  Geo.  K.  Holmes,  the  indications  are  that  final  figures  will 
show  that  over  two- thirds  of  our  four  and  a  half  millions  of  farms  are 
owned  free  of  debt,  and  that  all  the  mortgages  on  actual  farms  in  the 
whole  United  States  today,  do  not  exceed  the  value  of  one  year's  hay 
crop.    A  wide-spread  discussion  of  these  facts  at  school,  at  the  farm- 
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ert'  institute  and  in  print,  tlionld  cauae  a  revulsian  of  publio  sentiment 
favorable  to  agriculture. 

We  do  not  have  at  hand  the  figures  for  Pennsylvania.  Probably  the 
statistics  are  not  as  favorable  as  those  of  other  parts  of  the  Union, 
for  in  some  of  our  counties,  farms  have  recently  been  selling  for 
less  than  their  assessed  valuation.  Nevertheless,  a  very  cai^eful 
State  Senator,  who  has  looked  into  the  sherifTs  sales  of  farms  in 
Lancaster  county  during  the  past  year,  ventured  the  assertion  that, 
with  two  exceptions,  the  failures  were  due  to  speculation  in  other 
lines  of  business,  listen  to  the  proceedings  of  the  State  Board  of 
Agriculture,  and  you  will  reach  the  conclusion  that  some  of  them  either 
make  big  profits  or  tell  big  yarns.  A  practical  dairyman  near  Harris- 
burg  has,  by  the  use  of  Babcock's  test,  weeded  out  his  i)oor  cows  and 
substituted  better  ones  until  he  has  increased  the  average  weekly 
production  of  his  dairy  of  fifty  cows  one  and  one-quarter  pounds  each 
pec  week;  and  he  further  claims  to  have  done  this  without  the  con- 
sumption of  any  more  food.  Instances  can  easily  be  cited  to  show 
that  by  putting  brains  as  well  as  toil  into  the  soil,  some  farmers  get 
a  rich  return  in  money. 

The  yearly  statement  of  one  of  the  market  gardens  near  Paris 
sounds  as  fabulous  as  the  tales  of  the  Arabian  Nights.  The  garden 
was  two  and  one-quarter  acres  in  extent,  the  rental  was  about  |175.00 
per  acre,  15  men  were  employed,  and  yet  the  profits  considerably  ex- 
ceeded 15,000.00.  Our  rapidly  growing  centres  of  population  will  in  no 
long  time  give  us  districts  similar  to  the  suburban  regions  in  the 
vicinity  of  Paria  In  this  connection  it  must  be  borne  in  mind  that 
France  teaches  agriculture  in  her  public  schools.  The  object  lessons 
and  drawing  in  the  lowest  grades  relate  to  farm  products.  The  rural 
schools  have  a  school  garden  attached,  in  which  practical  lessons  are 
given  to  pupils  from  seven  to  nine  years  of  age.  Older  pupils  receive 
more  advanced  lessons. 

Teachers,  as  a  rule  are  the  most  conservative  i)eople  on  the  face  of 
the  earth.  They  seldom  place  a  just  estimate  upon  any  thinking  out- 
side of  the  traditional  branches  of  study.  Is  there  not  as  much  effec- 
tive thought  displayed  in  a  good  crop  of  early  potatoes  as  in  the  solu- 
tion of  a  problem  in  circidating  decimals?  Did  the  dairyman  not  show 
as  much  good  thought  in  the  management  and  incnease  of  his  dairy 
product  as  Hegel  did  in  the  production  of  his  philosophy  of  history? 

The  first  great  test  of  good  teaching  is  found  in  good  thinking  on 
the  part  of  the  pupils.  All  thinking  is  a  process  of  comparison. 
Hence  the  prime  condition  of  good  thinking  is  clear,  definite  concep- 
tion of  the  things  to  be  compared.  And  this  is  precisely  tiiie  point 
where  many  a  pupil  is  shipwrecked.  A  Boston  boy  was  asked  the 
size  of  a  cow.  He  replied,  "As  big  as  a  finger,  nail."  The  country  boy 
knows  better  than  that  But  ask  him  whether  a  cow's  horns  are 
above  the  ears,  below  the  ears,  behind  the  ears  or  in  front  of  the 
ears,  and  you  will  find  equal  ignorance  of  things  which  be  at  least 
might  have  observed.  A  few  judicious  drawing  lessons  would  for  ever, 
cure  ignorance  of  that  sort,  by  oi)ening  the  pupil's  eyes  to  the  environ- 
ment on  the  farm.  Why  not  let  the  object  lessons  turn  upon  the  real 
things  with  which  the  farmers'  sons  and  daughters  must  be  con- 
versant if  their  toil  and  thought  ane  to  make  farming  lucrative?  Why 
not  tell  the  boy  of  great  agriculturists  when  he  studies  the  history  of 
bis  own  and  other  lands?  He  hears  of  Wellington  and  his  battles^ 
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but  never  a  word  of  Townsend  and  tlie  Norfolk  rotation  of  crops.  He 
hears  of  Gladstone  and  Ms  speeches,  but  never  of  Bakewell  and  his 
improved  bneeds  of  stocks.  He  reads  of  Roscoe  Conkling  and  his 
management  of  political  conventions,  but  not  of  the  man  who  did  more 
for  New  York  than  Boscoe  Conkling — we  refer  in  all  seriousness  to 
Jesse  Williams,  who  conceived  the  idea  of  a  cheese  factory  and  built 
the  first  one  at  Rome,  New  York,  in  1851.  Our  pupils  read  about  the 
pioneers  who  fought  and  clieated  the  Indians,  but  how  few  have 
heard  of  the  pioneers  in  imp^ved  metJiods  of  farming,  whose  services 
to  humanity  entitle  their  statutes  to  occupy  conspicuous  places  in  the 
temple  of  Fame? 

If  these  facts  are  to  be  instilled  in  the  minds  of  our  framers'  sons 
and  daughters,  if  the  secrets  *nnd  principles  of  agriculture  which  are 
now  known  to  a  favored  few,  shall  be  made  as  familiar  to  our  country 
boys  and  girls  as  are  now  the  facts  and  principles  of  mathematical 
and  physical  geography,  once  known  to  but  a  few  leading  men  at  the 
great  universities,  then  the  one  thing  that  is  needed  above  everything 
else  is  better  teachers  and  longer  terms  in  our  rural  schools.  Every 
sane  man  admits  that  the  nidiments  of  knowledge,  which  are  seldom 
acquired  if  not  learned  in  childhood,  should  be  taught  first.  Every 
teacher  knows  that  the  time  during  which  some  boys  and  girls  find 
the  schools  open,  is  rarely  sufficient  to  give  them  a  taste  for  good  liter- 
ature, and  to  teach  them  the  essentials  of  a  common-school  education. 

Tennsylvania  ranks  thirteenth  among  her  sister  States  in  length 
of  school  term.  Is  she  thirteenth  in  resources  and  material  wealth? 
With  the  exception  of  West  Virginia,  the  States  bordering  her  on  the 
north,  south,  east  and  west  have  a  longer  term.  In  violation  of  the 
plain  letter  of  the  law,  the  minimum  term  of  six  months  is  subdivided 
into  a  summer  and  a  winter  term,  whereby  some  farm  hands  get  but 
two  or  three  months  schooling  each  year.  Is  there  a  single  southern 
State  that  does  not  give  its  colored  chUdren  better  school  facilities 
than  that?  Does  the  South  think  more  highly  of  its  negro  boys  than 
Pennsylvania  of  her  white  children?  A  youth  living  in  one  of  these 
divided-term  districts  can  be  excused  for  migrating  into  the  city  in 
the  hope  that  even  if  his  golden  hours  for  study  are  forever  gone,  his 
posterity  may  enjoy  school  advantages  equal  to  those  which  are 
offered  south  of  the  Mason  and  Dixon's  line. 

There  are  some  things  which  the  School  Department  can  not  ex- 
plain. Some  districts  levy  no  school  tax,  whatever.  One  hundred 
and  thirty-three  (133)  districts  pay  less  in  teachers'  salaries  than  the 
State  gives  them  for  the  support  of  the  schools.  Most  of  these  dis- 
tricts have  but  a  six  months'  term.  In  the  long  run,  can  this  be  any- 
thing but  a  suicidal  policy  for  the  agncultural  districts?  When  the 
next  Legislature  meets,  will  the  cry  not  come  from  the  cities  that  the 
country  districts  have  been  receiving  more  money  than  they  need,  that 
a  larger  share  of  the  appropriation  should  go  to  the  cities  which  with 
increased  taxes  and  the  annual  erection  of  new  school  houses,  still 
find  it  impossible  to  provide  as  many  seats  as  there  are  children  to 
be  educated?  May  not  the  corporations  claim  that  they  have  been 
taxed  beyond  the  necessities  of  the  Commonwealth?  A  part  of  the  pub- 
lic revenue  is  obtained  by  taxing  widows'  thirds  and  the  money  which 
guandlans  have  loaned  out  for  the  benefit  of  their  wards.  May  the 
widow  and  the  orphan  not  justly  claim  a  return  in  the  shape  of  better 
•chools  and  longer  terms? 
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It  has  been  said  that  a  poor  lawyer  is  too  dear  at  any  price.  A  poor 
teacher  is  too  dear  as  a  gift  Where  a  poor  teacher  is  employed,  the 
children  lose  golden  hours  and  golden  opportunities;  their  taste  for 
study  and  desire  for  knowledge  is  destroyed,  and  the  salary  paid  is 
public  money  wasted.  But  all  the  blame  should  not  be  cast  upon  the 
poor  teacher.  The  State  College  furnishes  a  library  on  agriculture, 
consisting  of  fifteen  volumes,  for  f  18.04;  but  what  teacher,  earning 
from  twelve  to  thirty  dollars  for  six  months,  can  afford  to  purchase 
such  a  library?  Moreover,  there  are  districts  in  Pennsylvania  where 
the  farmer  taxes  himself  five  or  six  hundred  dollars  for  each  son  and 
daughter  in  order  to  procure  for  them,  at  boarding  school,  an  educa- 
tion in  branches  which  might  be  taught  at  home  if  the  best  teachers 
were  employed,  and  township  high  schools  were  established  and  main- 
tained. The  farmer  whose  acres  are  free  from  debt  may  afford  this 
exi>enditure,  but  the  tenant  who  farms  "on  shares,''  is  unable  to  send 
his  children  away  to  school;  hence  they  grow  up,  having  poor  school 
advantages,  with  no  knowledge  of  how  to  make  farming  pay;  and  is  it 
any  wonder  that  they  move  to  the  cities  in  quest  of  better  schools  and 
more  lucrative  employment? 

The  following  measures  and  remedies  deserve  careful  discussion  and 
adoption,  in  so  far  as  they  are  feasible  and  practicable: 

1.  An  agitation  that  will  create  in  the  public  mind  the  belief  that 
on  a  farm  there  is  nothing  more  valuable  than  the  farmers'  sons  and 
daughters. 

2.  The  purchase  of  a  small  library  on  agriculture,  snch  as  the  State 
College  furnishes  for  f  18.04.  This  would  not  be  half  as  expensive, 
and  might  be  made  ten-fold  more  useful  than  the  expensive  charts 
which  many  school  boards  have  been  led  to  buy. 

3.  The  employment,  in  iniral  districts,  of  teachers  with  enoiigh 
training  to  show  the  application  of  elementai*y  science  to  agriculture 
and  horticulture.  Enough  instruction  might  be  given  to  awaken  in- 
terest and  thought  in  the  direction  of  successful  farming. 

4.  The  lecturers  who  speak  before  farmers'  institutes  might  visit 
the  schools  and  show  how  object  lessons  can  be  given  in  their  special 
line. 

5.  Follow  the  example  of  France  in  fixing  a  time  when  agriculture 
shall  form  a  part  of  the  school  curriculum  in  country  districts. 

C.  Ascertain  whether  any  industries  have  been  brought  to  Pennsyl- 
vania whose  property  is  exempt  from  all  direct  and  indirect  taxation 
for  school  purposes,  thereby  obliging  the  farms  and  other  real  estate 
to  pay  for  the  schooling  of  the  children  of  those  employed  in  these 
industries,  and  if  so,  equalize  the  taxation  for  school  purposes. 

7.  When  schools  are  so  small  that  a  teacher  must  be  hired  for  less 
than  a  dozen  pupils,  give  directors  the  option  of  paying  for  the  daily 
transportation  of  these  pupils  to  other  school  houses,  thus  increasing 
the  attendance  at  each  school  to  a  reasonable  number,  and  making  the 
hiring  of  the  best  teachers  possible.  This  plan  has  been  followed  in 
Massachusetts  with  good  resulta 
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STEUOTUBE  OF  BOAD& 


Bt  t.  R.  DOWNING.  Member-at-large,  Qo$henvUU^  P«. 


Allow  me  to  give  you  in  a  brief  paper  our  receipt  tor  what  we-eeteem 
a  "good  road."  Please  remember,  first,  that  the  best  roads  cannot  be 
built  without  machinery,  crusher,  sieve,  roller,  engine,  etc.,  for  th^ 
reason  that  fine  and  haid  rubble  and  chippings,  equal  to  clean  gravel, 
for  surfacing  and  binding,  are  essential.  Cover  tlxe  old  pike,  the 
stones  of  wWch  have  become  fixed  or  wedged,  with  these  chippings, 
and  you  will  realize  the  necessity  for  them  in  making  smooth,  roads. 

The  earth,  formation  should  be  rounded  and  ledged  at  sides,  with 
centre  raise  of  4  inches  for  16-foot  width  road.  On  this  foundation 
lay  a  base  of  6  inch  blocks  by  hand,  wedging  cavities.  An  even  base 
will  save  metal.  Eoll  this  base  from  sides  to  centre.  On  the  base, 
lay  a  6  inch  thickness  of  small,  hard,  uniform  rubbles.  This  rubble  is 
the  road.  The  blocks  ai'e  but  the  base  of  the  road.  Citizens  of  our 
county  are  now  traveling  over  the  base  of  the  old  Conestoga  and  Lan- 
caster pikes.  The  limestone  or  soft  superstructure  has  passed 
away.  1%lus  many  of  them  cry  out  against  hard  roads,  saying,  "we 
want  no  more  pikes.'' 

Boll  the  rubble  after  rains  from  sides  to  centre.  Then  cover  with 
a  slight  coat  of  bank  sand,  clear  of  clay,  and  over  all,  distribute  1^ 
to  2  incheii  of  chippings.  Roll  when  "wet,  from  sides  to  centre.  Place 
two  energetic,  skillful  men  at  the  dump.  One  indolent,  indifferent 
man  will  cost  the  township  hundneds  of  dollars  in  a  mile  of  road,  in 
that,  failing  to  spread  the  metal,  and  that  too  evenly,  more  than  nec- 
essary will  be  required  and  the  road  will  hold  water. 

Becrufidi  the  hard  rubble;  for  hard  stone,  a  strong  crusher  and  a  16 
horse-power  engine  are  required.  When  surfacing  the  Lancaster  pike 
from  Berwyn  to  Philadelphia,  the  Lancaster  Improvement  Company 
freighted  their  hard  metal  from  Bergen  Hills,  near  Jersey  City,  not- 
withstanding the  road  adjoins  a  succession  of  limestone  quarries. 

The  less  taxiwiyers  charge  for  hauling,  the  more  road  can  be  built; 
weighing  every  load  at  the  crusher  will  save  contention,  unfairness 
and  money.  For  an  even  or  descending  grade,  two  horses  are  not 
needed.  The  speediest  teams  should  lead.  The  sui>ervisor  who 
fearlessly  adhered  to  an  economic  plan  is  the  more  sure  of  re-election, 
notwithstanding  selfish  cries  and  complaints.  He  has  Ihe  quiet,  fair 
loving  people  back  of  him.    If  he  scares,  he  is  gone. 

(To  find  the  number  of  perches  of  stone  required,  multiply  length, 
width  and  thickness  of  road  in  feet  and  divide  by  24.75.) 

The  cost  of  a  road  depends  upon  length  of  haul,  texture  of  rock, 
wages  for  teams  or  men. 

A  word,  too,  as  to  the  law  governing  township  loans  for  roads.  Our 
procedure  under  this  law  was  as  follows:  A  series  of  meetings  were 
held  for  discussion.  Mr.  Walsh  and  Mr.  Biddle,  of  Delaware  county, 
gave  us  the  result  of  their  road  oi)erations  under  loana  Finally,  when 
we  were  sure  of  enough  backbone  to  make  the  venture  go,  we  called  a 
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meeting  to  decide  as  to  whetlier  onr  Bupei^viaori  should  call  an  elec- 
tion, and  if  so,  to  determine  the  amount  of  loan  and  designate  wkere 
it  should  be  expended. 

The  meeting  was  held  and  by  a  majority  rote,  the  supervisors  were 
directed  to  call  an  election.  A  committee  of  five  from  different  sec- 
tions of  the  township  reported  in  favor  of  a  $30,000.00  loan,  and  named 
where  the  hard  road  should  be  built  This  report  was  adopted.  Our 
supervisors  then  made  afiidavit  to  the  court  as  to  our  township  val- 
uation, debt,  if  any,  the  amount  of  money  to  be  loaned  and  its  i)ei> 
centage  of  lien,  and  petitioned  that  a  vote  be  had  at  the  time  of  our 
township  election,  which  the  court  granted.  The  election  was  then 
adverti^  by  our  supervisors,  such  advertisements  containing  state- 
ment of  amount  of  loan  asked,  its  percentage  of  valuation,  the  absence 
of  debt,  time  and  place  of  election. 

At  the  poUs,  tickets  were  voted  ''For  a  road  loan  of  $30,000.00,"  or, 
"Against,  etc."  A  majority  **For"  prevailed.  The  count  was  returned 
in  the  ordinary  way  to  the  prothonotary.  The  ballots,  however,  were 
returned  to  the  court  and  counted  by  the  judges,  the  ballots  being 
^companied  by  affidavits  of  our  election  officers  that  the  vote  was 
made  in  conformity  with  the  Act  of  Assembly  governing  such  election. 
The  court  decreed  in  favor  of  the  loan. 

As  soon  as  the  decree  was  made,  the  oldest  bank  of  Chester  county, 
offered  us  i)ar  for  our  bonds,  agreeing  to  allow  us  the  i>rincipal  as 
we  wanted  it,  to  pay  off  as  we  wanted,  excepting  that  we  should  pay 
the  entire  debt  in  thirty  years,  and  offering  again  to  engrave  our  bonds 
without  cost  to  the  township.  The  bank  is  now  holding  these  bonds, 
simply  as  a  good  reserve  investment. 

It  may  be  that  three-fourths  of  this  audience,  even  five-sixths  of 
it  will  say,  "no  mortgage  for  roads."  If  so,  I  am  sure  there  need  be 
nothing  between  us  of  ill.  I  have  given  you  what  I  honestly  believe 
to  be  truth.  It  would  have  been  cowardice  in  me  to  withhold  it  from 
you,  for  after  all,  was  not  the  Union  saved  by  a  mortgage?  The  mort- 
gage is  as  powder;  if  we  ride  it  too  far  it  will  blow  us  up;  but  rightly 
handled,  it  has  laid  up  and  cut  out  steel  ways  that  are  the  woof  and 
chain  of  inter-communion  and  welfare;  it  has  gone  down  for  precious 
ores  and  built  cities.  It  is  back  of  heat,  light  and  transit;  homes  and 
churches,  education,  science,  agriculture  and  civilization.  As  we 
morbidly,  perhaps,  tremblingly  cry  out  against  the  mortgage,  how 
can  we  help,  kind  friends,  seeing  all  this — ^how  can  we  help  honestly  to 
acknowledge  the  service  of  the  mortgage? 

If  East  Goshen  had  waited  until  taxes  became  uniform  and  all 
people  paid  for  roads  who  should  pay;  if  we  had  denied  ourselves  sim- 
ply because  we  might  make  the  bicycle  boys  happy,  who  after  all  that 
is  said  and  may  be  said  of  them,  subscribed  in  part  a  gift  to  us  of 
$2,200.00;  if  we  had  thus  delayed,  we  would  have  wasted  more  than 
we  would  have  received;  and  as  yet  there  has  been  no  bill  of  promi- 
nence befoie  our  legislature,  but  what  would  have  appropriated  to 
East  Goshen  an  even  share  with  onther  townships.  To  that,  deploring 
our  dirt  road  waste  of  hard  earned  dollars,  knowing  that  increased 
taxes  must  come  as  well  at  the  end  as  at  the  beginning  of  a  few 
years,  we  chose  the  beginning,  with  all  its  savings,  and  are  now  vigor- 
ously setting  our  house  in  order  to  stop  the  deplorable  waste  that 
marked  our  road  history  during  the  past. 


328  AGRICULTtJBE  OF*  1  PENNSYLVANIA.  [OfF.  DoO. 


SOME  CAUSES  FOR  THE  DECLINE  IN  THE  PRICES  OP  AGRI- 
CULTURAL PRODUCTS. 


BT  Hov.  ALBEBT  t.  BOLLSB,  Chief  of  the  Bureau  of  IndvMtrial  StatUtia,  Harriilmrg,  Pa, 


The  subject  of  agricultural  taxation,  on  which  it  was  proposed  that  I 
diouid  speak,  is  not  a  very  cheerful  one.  Some  of  you  may  have 
heard  of  a  man  who,  when  the  plate  was  passed  in  a  church  deposited 
fifty  cents  and  immediately  replaced  the  piece  with  a  quarter,  and 
when  asked  after  the  service  was  over  for.  an  explanation  of  his  con- 
duct replied,  that  it  was  the  result  of  recalling  the  scriptural  saying, 
**The  Lord  loveth  a  cheerful  giver."  If  I  could  have  worked  out  any 
plan  of  lessening  taxation  for  the  farmer  as  easily  as  this  donor  lessen- 
ed his  gift,  I  should  be  happy  indeed  to  present  it  to  you,  but  as  I 
know  of  no  way  of  lightening  the  burden,  perhaps  if  I  say  something 
concerning  the  causes  for  the  decline  in  agricultural  prices*  it  may 
possess  more  interest  and  prove  more  profitable.  This,  too,  is  not  a 
very  pleasant  theme,  yet  it  is  one  in  which  every  person  is  deeply  in- 
terested at  the  present  time. 

For  years,  prices  have  been  receding,  and  I  suppose  that  every  per- 
son engaged  in  production,  either  as  a  farmer  or  manufacturer,  is 
wondering  when  the  end  will  come.  When  General  Butler  fiourished 
in  Massachusetts,  he  had  a  way  of  pleasing  his  immediate  audience 
by  presenting  some  hopeful  outlook  without  the  slightest  regard  to  the 
harmony  of  his  utterances.  He  would  go  into  Berkshire  county,  of 
that  State,  for  example,  and  say:  "Farmers  of  Massachusetts,  are  you 
porsperous?  I  know  you  are  not  What  is  the  matter?  You  are  get- 
ting a  dollar  a  bushel  for  your  potatoes  when  you  ought  to  get  f  1.25." 
And  then  we  would  address  the  workingmen  of  Boston  in  this  manner: 
'Workingmen  of  Boston,  are  you  prosperous?  I  know  you  are  not 
What  is  the  matter?  You  are  paying  a  dollar  a  bushel  for  potatoes 
when  you  ought  to  buy  them  for  fifty  cents."  The  General  had  r^ard 
only  for  the  audience  he  saw;  a  strong  line  of  argument  that  would 
hold  from  day  to  day,  or  year  to  year,  had  no  fascination,  or  even  re- 
gard for  him. 

I  am  often  told  that  one  of  the  causes  affecting  the  prices  of  agricul- 
tural productions,  as  well  as  the  prices  of  other  commodities,  is  the 
small  quantity  of  money  in  circulation.  If  there  was  more,  it  is  as- 
serted, the  farmer  as  well  as  all  other  classes,  would  thrive  as  they 
did  thirty  years  ago.  When  one  considers  the  unemployed  millions 
in  the  banks,  he  wonders  how  the  addition  of  more  money  could  affect 
prices  or  start  them  into  newness  of  life.  Indeed,  while  the  ple- 
thoric condition  of  money  has  neven  been  so  great  as  at  the  present 
time,  yet  for  the  last  twenty-five  years  there  has  been  a  vast  amount 
of  circulating  wealth  in  the  country,  and  no  one  can  deny  this,  for  a 
low  rate  of  interest  has  prevailed  which  is  an  infallible  test  Those 
especially  engaged  in  insurance  have  made  a  deep  study  of  this  ques- 
tion with  reference  to  their  funds  for  insurance,  and  have  contended  for 
a  number  of  years  tliat  the  interest  rate  was  declining;  and  this  is  tlie 
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tendency  all  over  the  world  in  consequence  of  the  increase  of  money, 
as  well  as  the  use  of  other  things  as  substitutes.  Of  course,  money, 
by  which  is  meant  gold  and  silver,  bank  notes,  etc.,  is  only  one  of  the 
agencies  for  effecting  the  exchanges  of  the  world,  and  the  larger  ones 
are  accomplished  by  the  use  of  bank  checks  and  other  instrumentali- 
ties of  commerce.  The  world  has  a  vast  amount  of  wealth  or  circulat- 
ing medium  which  can  be  used  for  effecting  the  exchange  of  the 
world's  produces;  and,  therefore,  there  is  no  force  or  truth  in  the  ar- 
gument that  prices  are  declining  in  consequence  of  a  lack  of  money. 

But  this  is  a  different  proposition  from  another,  namely,  if  the 
quantity  of  circulating  medium  was  greatly  increased,  prices  might 
start,  might  advance.  Tliere  was  a  time,  for  example,  before  the  dis- 
covery of  gold  in  California  and  Australia,  when  prices  were  shrink- 
ing constantly,  just  as  has  been  the  tendency  for  many  years, 
that  the  hopes  of  men  died  and  stagnation  settled  over  the  industrial 
world.  Men  then  saw  no  light  and  were  in  quite  the  same  condition 
as  they  are  today.  A  steady  receding  was  experienced  everywhere, 
in  England,  France  and  in  all  the  industrial  countries,  and  men  often 
said  to  each  other  as  they  do  now,  when  will  the  end  come,  when  will 
this  cease,  when  will  there  be  a  revival  of  business?  Wliat  caused  a 
renvaj?  It  was  the  discovery  of  the  gold  mines  of  California  and 
Australia.  A  vast  amount  of  wealth  was  poured  into  the  world  which 
quickened  the  life  of  industries  to  the  most  remote  parts  of  the  earth. 

We  are  more  familiar  with  the  exi)eriences  of  the  civil  war.  A 
vast  amount  of  paper  circulation  was  created  and  prosperity  spread 
over  the  country  as  it  never  did  before.  Prices  rapidly  increased, 
factories  of  all  kinds  were  built  and  everybody  seemed  to  be  in  a 
highly  prosperous  condition.  It  is  true  it  was  short  lived  and  depend- 
ent on  other  things  to  a  large  degree.  Nevertheless,  the  opinion  of 
many  was  that  this  prosperity  was  chiefly  the  result  of  the  sudden 
increase  of  circulation.  Today,  remembering  our  former  experience, 
they  believe  that  if  there  was  a  vast  amount  of  paper  or  other  kind  of 
money  poured  into  the  circulation,  there  would  be  a  return  of  the  old- 
time  prosperity.  This  is  one  of  the  reasons  advanced  by  many  who 
are  in  favor  of  repealing  the  tax  on  the  national  bank  circulation,  and 
thus  oi>ening  or  preparing  the  way  for  the  State  bank  money.  In 
some  sections  especially  the  feeling  prevails  that,  if  our  present  sys- 
tem were  changed  and  State  banks  were  permitted,  the  quantity  of 
money  would  be  increased  and  the  country  would  speedily  feel  the 
effect  of  the  genral  development  of  our  industriea  It  may  be  asked, 
how  would  the  increase  affect  them?  Just  as  the  present  large  in- 
crease in  bank  deposits  must  eventually  quicken  them.  If  the  tax 
was  repealed  and  money  could  be  easily  and  cheaply  manufactured, 
it  would  be  loaned  and  new  enterprises  would  be  created  in  every  di- 
rection. Consequently,  more  persons  would  be  employed  and  every- 
body would  come  into  the  possession  of  more  money,  consumption 
would  be  increased  and  prosperity  would  return.  That  is  the  cycle 
that  would  be  run  if  money  were  increased.  It  is  thereforet  rue 
if,  by  the  repeal  of  the  tax  on  circulation,  or  by  extensive  gold  dis- 
coveries, or  by  any  other  method,  the  circulation  was  largely  increased, 
there  would  be,  for  a  time  at  least,  a  return  of  the  old-time  prosperity. 
But  then  another  result  would  follow  just  as  surely  as  that  which 
happened  after  the  war.  If  our  prosperity  is  stimulated  to  an  unnatu- 
nU  and  uniunial  degree,  then  reaotlom  muat  evidently  come.    We  aU 
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know  that  if  we  walk  too  fait  or  work  too  hard,  we  get  tired.  And 
if  an  unusual  supply  of  money  were  put  in  circulation,  followed  by 
immediate  prosperity,  a  reaction  would  inevitably  set  in.  Consequent- 
ly, every  thoughtful  man  has  asked,  is  it  wise  to  establish  a  policy 
which  in  the  end  would  leave  us  in  worse  condition  than  we  are  in 
today? 

The  latest  illustration  is  the  eii>erience  of  the  people  of  the  Argen- 
tine Republic.  A  few  years  ago  there  was  great  prosperity  in  that 
country;  a  vast  amount  of  money  was  put  in  circulation.  Enormous 
enterprises  grew  up  in  a  night,  all  were  filled  with  hope,  but  the 
more  thoughtful  believed  that  a  reaction  was  inevitable  and  today  all 
business  is  paralyzed.  Such  must  be  the  result  from  the  nature  of 
things  if  an  uunatural  stimulus  is  taken.  If  we  have  enough  money 
today,  then  any  unnatural  or  unwise  increase  may  result  in  a  tem- 
porary prosperity,  but  must  end  in  a  disastrous  collapse. 

I  think  one  of  the  causes  that  has  influenced  the  prices  of  agricul- 
tural products,  as  well  as  the  prices  of  other  commodities,  is  the  ex- 
cess, iiot  always  large,  of  production  over  consumption  which  has 
existed  for  a  good  many  years.  During  the  war,  profits  were  so 
great  that  there  was  an  enormous  increase  in  all  the  agencies  of  pro- 
duction. Perhaps  the  largest  increase  was  in  factories  for  liiaking 
woolen  goods,  because  they  were  so  largely  used  for  army  consump- 
tion. Then  in  iron  industries  there  was  a  large  increase.  In  short, 
in  every  direction  there  was  a  large  increase  in  the  agencies  or  in- 
strumentalities of  production.  The  war  closed,  the  demand  fell  away, 
and  there  was  a  larger  agency  for  production  than  means  or  persons 
for  consuming  the  products;  and  that  state  of  things,  although  not  in 
as  large  a  degree  as  immediately  after  the  war,  has  continued.  In 
almost  all  the  industries,  whether  producing  agricultural  products, 
iron,  steel,  or  other  things,  there  has  been  a  considerable  excess  and 
which  has  yielded  many  consequences. 

During  the  war  when  the  demand  was  greater,  than  the  produc- 
tion a  buyer  would  go  into  a  commission  store,  for  example,  to  make 
a  purchase.  The  seller  could  be  very  stiff  with  his  prices  for  he  knew 
the  goods  were  wanted.  So  long  as  that  state  of  things  lasted,  of 
course  the  producer  was  in  a  prospenous  condition  because  he  com- 
manded the  situation;  but  now,  since  that  condition  is  changed  and 
there  is  a  slight  excess  in  production,  the  consumer  is  king.  He  goes 
into  a  store  to  buy  goods.  He  knows  that  the  seller  is  more  anxious 
to  sell  than  he  is  to  buy,  because,  if  the  price  does  not  suit  him,  he  can 
go  into  some  other  store  and  get  what  he  desires.  Formerly,  a  buyer 
was  afraid  to  go  away  from  a  store  without  purchasing,  and  he  pjEiid 
what  was  demanded.  But  now  a  buyer  is  confident  that  if  the  prices 
do  not  please  him  he  can  wait  a  few  days  and  get  what  he  wants. 
The  situation,  therefore,  has  changed  and  the  producer  is  placed  very 
largely  at  the  mercy  of  the  other.  The  consumer  controls  the  situa- 
tion and  the  producer  must  yield. 

One  may  ask,  is  it  possible  to  correct  this  situation?  is  it  possible 
to  give  the  producer  a  larger  indei>endence  or  control  over  the  mar- 
kets than  he  now  possesses?  This  question  has  been  considered  to 
some  extent  by  the  farmers  of  our  own  good  State  with  respect  to  their 
products;  whether  they  cannot  form  a  combination  whereby  they  can 
have  something  to  say  concerning  the  price©  they  get  for  their  butter, 
grain  and  other  products.    Within-  a  few  years  the  cotton  growers  of 
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the  South,  have  been  awakening  to  the  situation.  Pormerly  they 
raised  cotton  and  sold  it  for  whatever  they  could  get  Within  a  half 
dozen  years  associations  have  been  formed  through  the  South  for 
the  purpose  of  obtaining  advances  and  keeping  their  cotton  until  they 
could  obtain  better  prices.  In  other  words,  they  have  sought  by  this 
means  to  get  suflQcient  capital  or  credit  to  enable  them  to  hold  their 
cotton  fou  a  few  months  with  the  exi)ectation  of  obtaining  a  better 
price  than  they  did  before  by  selling  to  the  men  who  first  came  along 
and  offered  to  purchase.  'Kiis  plan  is  extending  through  the  South, 
and  it  seems  feasible.  The  question  is,  how  far  can  it  be  adopted? 
for  the  more  generally  the  plan  is  adopted  and  the  larger  the  capital 
and  credit  such  associations  can  obtain,  the  greater  will  be  their 
success  in  maintaining  prices  for  their  cotton. 

Other  illustrations  of  the  same  kind,  though  of  a  less  pleasing  char- 
acter, are  the  new  monopolies  and  trade  combinations.  Take  sugar, 
for  example,  how  came  the  sugar  trust  to  be  formed? 

Before  its  formation  the  sugar  industry  in  the  United  States  was 
almost  bankrupt.  Those  who  had  the  largest  refineries  and  best 
credit  perhaps  made  something,  but  for  several  years  if  they  came  out 
square  at  the  end  of  the  year  they  regarded  themselves  fortunate. 
There  were  fifteen  million  dollars  invested  in  refineries  with  pretcti- 
caUy  no  return,  and  they  finally  combined  to  extract  some  profit  from 
their  business.  I  simply  give  this  as  an  illustration  of  how  they  came 
to  be,  because,  they  were  making  nothing,  or  but  little,  and  in  some 
cases  running  at  a  loss  and  this  plan  was  advised  for  iiemedying  the 
situation. 

Another  illustration  that  occurs  to  me  is  the  change  that  has  come 
over  the  fortunes  of  the  cattle  growers  of  the  West  There  was  a 
time  when  cattle  growing  was  an  exceedingly  profitable  business. 
Great  fortunes  were  made  in  a  few  years.  I  know  a  firm  that  is  en- 
gaged in  the  business  that  send  several  thousand  head  to  Chicago 
annually  who  are  making  hardly  anything  now,  but  as  the  firm  began 
early  a  great  fortune  was  amassed  in  the  business  before  the  evil 
day  came.  Now,  no  business  is  more  hazardous.  What  has  happened? 
A  half  dozen  concerns  have  combined  to  buy  all  the  cattle,  and  by 
thus  uniting  either  a  definite  or  implied  agreement  exists  among  them 
con<ieming  what  they  will  pay.  The  far  western  territory  is 
divided  among  them,  each  buying  the  cattle  raised  in  the  section  al- 
lotted to  him,  so  that  nearly  all  friction  between  the  buyers  has  ceas- 
ed. By  so  doing  they  have  gained  the  key  to  the  situation,  and  there- 
fore the  cattle  growers  aiie  obliged  to  sell  for  what  they  can  get 
They  have  failed  by  the  hundreds  in  the  last  few  years,  and  the  banks 
on  the  frontier  have  lost  large  sums  borrowed  by  them,  and  which 
they  have  been  unable  to  pay  by  reason  of  this  combination  on  the 
part  of  the  buyers  of  cattle.  Suppose  the  cattle  sellers  could  get  the 
means  or  credit  so  that  they  could  have  something  to  say  concerning 
the  price  of  cattle,  then  the  situation  would  be  changed  and  they  would 
be  able  to  get  a  higher  price  for  what  they  produced. 

Another  cause  affecting  the  price  of  produce  is  the  cheap  lands  of 
the  west  This  is  a  very  large  question  and  I  shall  merely  glance  at 
ft  We  understand  the  present  policy  of  the  Govertnment  in  selling 
these  lands  to  whoever  widies  or  desires  to  cultivate  them.  Practi- 
cally, they  have  been  given  away,  and  what  has  been  the  result?  A 
man  goes  to  Dakota  and  takes  up  a  valuable  piece  of  land,  which  has 
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really  cost  him  nothing,  and  he  has  a  plant  or  farm  in  which  there  is 
very  little  invested  except  his  implements  and  the  like,  compared  with 
a  farm  in  Pennsylvania.  Looking  at  the  policy  from  this  standpoint, 
one  can  well  question  the  wisdom  of  the  homestead  law.  True  enough, 
it  has  been  a  blessing  to  those  who  have  cultivated  the  great  prairies 
and  have  made  them  blossom  and  productive,  but  how  have  the  people 
in  the  older  States  fared?  The  prosperity  of  the  west  has  been  un- 
questionably purchased  at  the  sacrifice,  to  some  extent,  of  the  farmers 
of  the  east  It  has  been  said  that  the  railroads  might  have  obviated 
this  state  of  things.  In  one  sense  it  is  true  that  the  situation  is 
largely  controlled  by  them, — not  wholly,  but  to  some  extent.  If  they 
had  made  rates  high  enough,  of  course,  these  would  have  operated  as 
a  prohibition  on  western  products.  That,  I  suppose,  would  have  been 
pleasing  to  some  people  in  the  east,  but,  after  all,  the  railroads,  es- 
pecially from  Chicago,  have  less  perfectly  controlled  the  situation 
than  many  believe.  The  truth  is  that  the  railroads  have  practically 
had  nothing  to  do  in  the  way  of  determining  the  shipment  of  wheat, 
or  the  price  of  it,  from  Chicaco  to  the  seaboard.  The  controlling  fac- 
tors are  the  lakes  and  tlie  Erie  Canal;  they  make  the  lowest  rates  and 
the  railroads  are  compelled  to  follow  these  or  carry  no  grain.  In  1892 
the  Pennsylvania  Railroad  Company  carried  very  little  grain  from 
Chicago  to  the  east,  because  there  was  no  profit  whatever  in  carrying 
it.  Grain  was  carried  from  Buffalo  to  New  York,  by  the  New  York 
Central  Railroad,  at  one  and  32-100  of  a  cent  a  bushel,  and  money  was 
lost  on  every  bushel  carried.  The  railroads  therefore  have  but  very 
little  to  say  during  the  greater  portion  of  the  year  to  the  grain  ship- 
pers. Commodore  Vanderbilt  supposed  he  knew  something  about 
things  when  he  was  the  controlling  spirit  in  the  New  York  Central 
Railroad.  When  the  stock  of  his  road  was  fifty  millions,  he  thought 
he  could  make  an  immense  sum  by  injecting  forty  millions  of  water, 
and  so  the  fifty  millions  of  stock  was  increased  to  ninety  millions.  I 
knew  the  man  very  well  who  prepared  the  new  tariff,  the  object  of 
which  was  to  earn  8  per  cent,  net  on  the  ninety  millions  of  stock.  But 
the  Commodore  lived  long  enough  to  find  out  that  he  knew  less  about 
the  transportation  business  than  he  had  supposed.  The  Erie  railroad 
at  that  time  was  in  the  hands  of  a  receiver,  and  when  a  railroad  is 
in  such  a  condition  it  is  usually  the  most  independent  organization  on 
earth.  It  is  not  obliged  to  pay  anything;  there  are  no  stockholders 
to  pay  and  perhaps  no  bondholders,  and  as  long  as  enough  is  earned 
to  pay  engineers  and  conductors  and  a  few  employes  it  can  swim.  The 
Erie  road  was  in  tins  position;  it  had  no  troublesome  questions  about 
dividends,  and  the  Commodore  found  that  he  must  follow  in  the  wake 
of  the  Erie  or  get  no  grain,  and  consequently  instead  of  making  8  per 
cent,  on  his  ninety  millions  of  stock  the  dividends  dropped  until  they 
went  nearly  out  of  sight.  The  lakes  and  the  canals  therefore  control 
the  situation,  and  the  people  of  the  State  of  New  York  say  that  the 
State  can  better  afford  to  have  the  canal  run  at  a  positive  loss  than 
have  it  closed.  And  because  the  lakes  and  canal  do  dominate  the 
railroads  that  run  from  Chicago  to  the  east,  the  canal  will  always  re- 
main open.  When  ]Mr.  Charles  Francis  Adams  was  railroad  commis- 
sioner of  ^fassa^hu setts,  he  reconini(Mid(»d  the  purchase  by  the  State 
of  the  PMtchbnr^^  line  running  from  Troy  to  Boston  and  have  a  State 
railroad.  In  ^[assachusetts  the  people  think  they  can  do  anythinir, 
and  he  thought  the  Commonwealth  could  buy  it  and  go  into  the  rail- 
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road  business  and  make  rates  for  the  other  lines.  As  many  of  the 
lines  run  through  several  States,  we  clearly  see  that  a  State  can  do 
nothing  in  controlling  rates,  and  the  only  power  that  can  buy  the  rail- 
roads and  run  them  is  the  Government.  Suppose  that  should  be  done; 
that  we  had  an  effective  civil  serivice,  what  would  your  farmer  in 
Iowa  demand?  He  would  demand  lower  rates.  On  the  other  hand, 
the  eastern  farmer  would  say,  they  are  too  low  now.  Every  section 
would  want  a  less  rate  than  every  other  competing  section,  conse- 
quently I  do  not  see  that  much  can  ever  come  from  such  a  policy. 

The  decline  n  agricultural,  as  well  as  all  other  prices,  is  due 
partly  to  a  great  variety  of  accidents  which  are  inevitable,  and  which 
no  sage  or  seer  can  always  foresee  or  divine.  One  of  the  most  impres- 
sive recent  illustrations  is  the  experience  of  the  Maryland  Steel  Ck)m- 
pany.  When  that  company  was  organized  it  could  make  a  cheaper 
rail  than  Carnegie,  or  any  other  manufacturer.  Ore  could  be  convey- 
ed to  Sparrow's  Point  at  less  cost  than  to  any  other  large  steel  plant. 
In  comparing  water  transportation  with  railroad,  the  ore  could  be 
brought  from  Cuba  to  these  works,  nine  hundred  miles,  at  as  small  a 
cost  as  from  Philadelphia  to  Steelton,  one  hundred  miles.  The  ma- 
chinery was  of  the  most  improved  character  for  making  a  continous 
rail  from  an  ingot  What  has  happened?  New  ore  beds  have  been 
discovered  in  Michigan  and  Minnesota  from  which  ore  can  be  extract- 
ed by  means  of  a  steam  shovel  and  put  on  a  car  for  65  cents  a  ton. 
The  Maryland  Steel  Company  has  discovered  that  its  enormous  advan- 
tage has  been  more  than  neutralized  by  the  discovery  of  this  cheap 
ore  in  'Michigan.  This  is  a  serious  discovery  that  has  happened  to 
that  company  which  no  wisdom  could  have  foreseen.  This  discovery 
is  affecting  the  entire  east  to  a  greater  or  less  degree,  and  at  present 
there  does  not  seem  to  be  any  way  to  get  on  a  level  with  the  iron  or 
steel  producers  of  the  west.  It  is  confidently  predicted  that  the  east- 
ern iron  and  steel  manufacturers  must  confine  their  business  to  this 
side  of  the  Alleghenies,  because  those  in  the  west  with  their  cheap  ore 
can  effectually  hold  the  western  markets. 

There  is  another  side  to  this  subject  If  prices  decline  evenly  all 
along,  if  there  is  a  large  decline  in  the  prices  of  agricultural  imple- 
ments and  all  things  which  the  farmer  buys,  from  one  point  of  view 
it  might  be  supposed  that  the  farmer  is  quite  as  well  off  with  low 
prices  as  with  high  ones.  But  there  are  two  or,  three  diflRcuUies 
that  heavily  cloud  the  situation.  In  the  first  place,  in  going  from 
one  level  of  prices  to  a  lower,  whether  in  agricultural  produce  or  any 
other,  the  decline  never  occurs  at  the  same  time  and  therefore  in  the 
readjustment  from  tlie  hicrher  to  the  lower  somebody  is  suffering 
from  the  temporary  misadjnstment  This  is  one  of  the  difficulties 
that  always  prevails  when  prices  are  advancing,  some  things  are  af- 
fected more  greatly  than  others.  So,  in  tlie  turn  downward,  there 
is  always  suffering  because  of  the  unequal  periods  at  which  prices 
decline.  Each  producer  tries  to  maintain  the  prices  of  his  product  as 
long  as  possible,  and  yields  only  from  necessity,  and  therefore  while 
the  decline  is  going  on  he  may  be  obliged  to  pay  more  in  proportion 
than  he  obtains  from  the  thing  sold,  and  so  there  is  an  inequality. 

The  most  serious  consequence  of  the  decline  is  experienced  by  the 
debtor.  We  think  that  we  are  very  rich,  that  we  have  great  posses- 
sions, but  we  are  also  great  debtors,  because  we  have  had  nnbf>nnded 
confidence  in  our  country.    Think  of  the  millions  of  niUroad  indebt- 
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edness  fan  extensions  and  other  improvements,  becanse  they  have  be- 
lieved that  futnre  business  warranted  the  expenditure.  The  Mary- 
land Steel  Company  was  founded  on  two  ideas  or  beliefs,  the  making 
of  cheaper  rails  and  the  general  prosperity  of  oar  country.  There  has 
been  this  general  confidence  in  enterprises  of  every  kind,  and  the 
farmer  has  not  hesitated  to  put  a  mortgage  on  his  farm,  nor  the  man- 
ufacturer on  his  mill,  nor  the  railroad  company  on  its  property.  This 
policy  has  prevailed  everywhere,  and  now  we  are  confronted  with 
this  vast  amount  of  indebtedness  with  declining  profits  or  earning 
power. 

In  this  general  decline  of  prices  the  concern  that  suffers  the  most 
is  the  largest  borrower.  Looking  at  the  subject  from  the  debtor's 
point  of  view,  it  is  highly  desirable  to  maintain  prices.  If  it  were  not 
for  him,  if  it  were  not  for  this  vast  indebtedness,  the  decline  in  prices 
would  be  less  serious  because  this  happens  not  simply  to  the  farmer, 
but  to  everybody  engaged  in  production.  I  once  asked  the  manager 
of  a  great  steel  plant  about  the  valuation  of  his  concern,  and  he  re- 
plied that  its  true  value  was  its  earning  power.  Tliere  are  eleven 
of  them  in  the  State  that  refused  to  make  a  full  report  to  the  National 
Census  office,  because  they  declared  tiiat  no  one  could  tell  what  they 
were  worth;  that  depends  on  their  earning  power.  They  are  worth 
one  price  one  year  and  a  different  price  anotiier  year.  Consider  the 
great  steel  plant  below  the  city.  A  few  years  ago  it  was  regarded 
as  one  of  ihe  most  profitable  in  the  country.  What  is  its  condition 
to-day?  Its  earning  power  has  been  impaired.  The  farmer  is  not  the 
only  man  who  is  suffering.  All  pnoducers  have  shared  in  the  general 
decline  in  the  value  of  ttieir  plants  and  products.  If  this  be  so,  we 
would  not  be  so  badly  off  if  it  were  not  for  the  infernal  .indebtedness 
that  hangs  over  so  many  persons  and  corporations.  That  is  the  black- 
est cloud  that  darkens  the  industrial  sky.  If  that  did  not  exist,  every 
one  would  be  assured  of  an  existence,  though  the  accumulation  of 
wealth  would  be  slower  than  it  was  a  few  years  since.  Nevertheless* 
all  would  be  sure  of  earning  something,  but  debtors  may  utterly  faU 
and  lose  all  hope  of  starting  other  enterprises. 

I  have  nothing  to  suggest  in  the  way  of  a  remedy.  Doubtless  vari- 
ous remedies  or  experiments  have  occurred  to  you  from  time  to  time, 
but  the  experiment  of  the  cotton  growers  may  be  worth  considering. 
In  other  words,  the  thing  for  the  farmer  to  do,  as  far  as  may  be  pflac- 
ticable,  is  to  imitate  the  example  of  trusts  and  cotton  growers;  to  ac- 
quire a  more  complete  control  over  his  product,  and  this  must  be  done 
by  forming  associations  of  different  kinds  so  as  to  hold  the  com  and 
wheat  and  other  products  and  control  iiie  sale  of  them.  This  is  the 
most  hopeful  thing  for  the  farmer  to  attempt  In  other  words,  utilize 
the  experience  of  others  with  reference  to  their  products.  It  is  both 
just  and  practical  for  farmers  to  have  their  associations  and  through 
them  control  their  products,  instead  of  putting  themselves  wholly  at 
the  mercy  of  the  consumer.  Everybody  is  entitled  to  a  fair  price  for 
what  he  produces,  and  a  farmer  ought  to  be  no  exception.  By  an 
association,  or  a  great  many  associations,  you  can  obtain  a  larger, 
independence  and  have  better  control  over  your  products.  Surely, 
there  is  more  hope  for  you  by  co-operation  than  by  individiinl  action. 


X 


No.  7.]      PBKNSTLYiJaA  STATB  BoARD  OF  AORIOULTITBB.         OT5 


CAUSES  OF  THE  AGRICUI/TURAL  DEPRESSION  AND  SOME 

KEMEDIE8. 


BY  QEOBOB  T.  POWBLL,  Ghent,  N.  F. 


The  question  of  agricultural  depression  is  one  which,  has  been  very 
prominent  in  our  country  for  several  yeara  It  is  a  question  which 
has  been  treated  in  our  public  papers,  in  the  leading  magazines  and 
periodicals  of  our  country,  by  the  ablest  minds  and  writers  we  have 
among  u&  It  may  be  strange  to  us  that  in  a  nation  like  this,  which 
is  pre-eminently  an  agricultural  nation,  that  a  question  of  this  char- 
acter should  require  the  attention  and  thought  of  able  minds,  and  yet 
we  all  recognize  the  fact  that  this  leading  industry  of  ours  is  to-day  in 
a  condition  of  serious  depression,  and  when  we  come  to  consider  that 
a  little  more  than  one-half  of  the  jwpulation  of  this  country  are  en- 
gaged in  agriculture,  and  that  many  of  the  leading  industries  of  our 
nation  are  intimately  connected  with  agriculture,  we  have  abundant 
cause  for  considering  a  question  so  serious  in  its  nature. 

When  we  come  to  consider  the  causes  of  the  agricultural  depression 
we  find  the  subject  is  one  that  is  so  intricate,  one  that  is  so  far  reach- 
ing that  it  seems  in  a  single  discussion  almost  hoi>eles8  to  reach  the 
causes  for  the  present  condition  of  things.  However,  I  think  in  the 
short  time  given  us  we  can  consider  a  few  x>oints:  First  of  aU,  our 
country  leads  the  nations  of  the  world  in  wealth.  Where  has  it  come 
from?  We  understand  the  wealth  of  our  nation  to-day,  aggregating 
closely  to  seventy  billion  of  dollars,  haa  come  largely  from  the  soil 
and  the  labor  put  upon  its  products.  We  have  grown  up  in  a  remark- 
ably short  time  in  history  to  be  a  nation,  influential,  iwwenful,  and 
leading  in  its  institutions  of  aU  kinds.  We  have  built  great  cities. 
We  have  developed  more  rapidly  than  any  country  in  the  history  of 
the  world.  When  we  come  to  consider  the  fact,  we  find  that  im- 
mense and  i)opulous  cities  have  grown  up  everywhere  in  the  land,  that 
our  country  is  dotted  by  thousands  and  tens  of  thousands  of  prosper- 
ous towTis,  representing  the  greatest  number  of  prosperous  villages  in 
the  world,  and  this  has  been  possible  by  taking  wealth  from  the  vir- 
gin soil  of  the  nation.  I  think  when  we  come  to  reflect,  I  may  say,  that 
one  of  the  prime  reasons  we  are  not  taking  out  of  the  soil  wealth  so 
rapidly  now,  is  because  of  this  great  growii- 

I  have  on  the  wall  here  a  map  that  I  can  point  out  to  you  one  of  the 
prime  and  leading  causes  for  the  agricultural  depression,  which  you 
can  see  better  than  I  can  tell  you  in  discussing  this  question.  I  wish 
to  call  your  attention  to  one  of  the  prime  causes  for  present  discour- 
agement, and  that  is  the  fact  that  we  have  been  drawing  too  heavily 
upon  this  rich  soil,  this  ftoil  that  has  made  it  possible  to  develop  us 
so  wonderfully  in  one  or  two  centuries.  It  is  true  that  after  taking 
from  the  soil  so  continuously,  and  reaching  the  present  stage  of  civ- 
ilization, that  we  have  surrounded  ourselves  with  the  conditions  of 
society  which  we  see  about  us,  and  the  desire  to  enjoy  and  increase 
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the  facilities  which  monew  furnishes.  At  this  juncture,  from  the  sur- 
rounding conditions  of  society,  stronger  demands  grow  upon  us  for 
money.  This  is  where  the  depression  comes  upon  us  most  severely. 
The  fundamental  fact  is  that  our  soil  is  not  yielding  up.  the  wealth 
that  it  has  in  years  gone  by,  and  that  is  one  of  the  chief  causes  of  ag- 
ricultural depression.  What  has  been  going  on  all  tliis  time  while 
we  have  been  building  the  great  cities?  Thousands  and  thousands 
of  miles  of  railroads,  beautiful  churches,  expensive  school  buildings, 
colleges  and  universities  were  built  and  developed.  On  our  farms,  in 
this  State,  we  see  them  putting  up  large  and  commodious  houses  and 
beautiful  bams,  for  which  no  State  is  more  noted  than  Tennsylvania, 
and  all  this  has  been  done  at  the  expense  of  the  soil.  While  the  soil 
has  been  yielding  wheat,  oats  and  com  and  all  the  products  that  have 
gone  into  the  commerce  of  the  world,  it  has  been  deteriorating,  as  we 
have  been  making  heavy  drafts  upon  it. 

What  have  we  been  doing  when  we  took  out  of  the  soil  hundreds 
and  millions  of  tons  of  wheat?  For  every  ton  we  have  taken  from 
the  farm  to  be  consumed  in  the  city  or  to  be  consumed  in  a  foreign 
country,  we  have  removed  from  the  soil  in  plant  food  f7.09  in 
value  in  the  elements  that  produced  it  This  has  been  going 
on  in  most  sections  of  our  country  for  two  centuries,  and  it  is 
surprising  to  the  world  that  our  country  was  so  astonishingly 
supplied  with  plant  food  as  to  enable  us  to  pursue  such  immense 
grain  growing  in  that  time.  Now  we  will  take  a  very  great 
crop,  indeed  one  of  the  most  productive  of  great  wealth  in  our  coun- 
try, corn,  and  we  find  that  in  every  ton  of  com  produced  or  exported 
we  have  removed  from  the  soil  f  G.31  in  value  of  plant  food,  or,  in  other 
words,  wealth  from  the  soil.  In  oats,  taking  another  crop,  when  re- 
moved from  the  soil,  we  have  taken  from  it  f 8.17  value  in  a  ton  in  dol- 
lars and  centa  Now  what  has  been  the  result  in  this  immense  export 
trade  of  ours?  We  have  been  exporting  for  a  great  many  years  very 
heavily.  We  have  exported  in  a  single  year  from  our  farms,  in  com 
alone,  one  hundnMi  and  ten  million  bushels,  and  exported  in  a  single 
season  over  eighty-seven  million  bushels  of  wheat  In  oats,  over  six- 
teen million  bushels.  We  have  exported  from  our  soil  in  oil-cake  and 
cotton  seed,  two  hundred  and  sixty  thousand  tons  of  these  valuable 
products.  This  is  one  of  the  processes  going  on  to  deplete  the  soil 
of  its  nutrition,  and  as  we  have  not  repaired  this  continual  loss,  to-day 
we  are  calling  for  the  same  or  increased  yield,  with  the  result  that 
there  has  come  upon  us  these  depressed  agricultural  times,  this  short- 
age in  money  results  which  is  going  on  and  which  we  are  suffering 
under.  Because  of  the  steady  depletion  of  the  soil,  it  has  been  impos- 
sible for  our  farms  to  support  us  as  farmers  in  the  conditions  of  life 
which  we  have  surrounded  ourselves  with  and  in  which  we  would  like 
to  continue. 

There  is  another  cause  which  has  affected  us  very  seriously,  indeed, 
and  involves  more  and  more  the  improved  land  of  the  east,  and  that 
"  is  the  manner  in  which  our  public  lands  have  been  managed.  There 
is  no  question  of  doubt  that  it  has  been  a  mistaken  policy  on  the  part 
of  our  government  to  so  rapidly  throw  opeiA  our  public  land  and  in- 
vite emigration  to  our  shores  and  take  up  this  rich  territory,  many 
acres  of  which  ought  not  to  have  been  touched  for  a  century  to  come. 
By  the  accomplishment  of  transportation,  by  the  development  of  rail- 
road building,  we  have  pushed  into  this  vast,  rich  territory  of  the  west 
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We  have  stimulated  people  of  all  nations  to  come  and  increased  produc- 
tion so  rapidly  that  during  the  last  thirty  years  the  production  has 
been  running  in  advance  of  the  demand.  It  has  been  utterly  impossi- 
ble to  keep  apace  in  our  consumptive  ability  through  improved  ma- 
chinery and  transportation,  and  we  have  thrown  open  the  doors  for 
these  people  to  come  here  and  take  this  free  land  of  ours  almost  vir- 
tually as  a  gift.  This  has  had  the  effect  to  depress  the  conditions  of 
the  east,  and  to  affect  the  condition  of  the  west  in  a  very  discouraging 
manner. 

Another  cause  which  has  had  a  tendency  to  reduce  land  values  and 
the  products  of  the  soil  is  the  general  development  that  has  been 
going  on  in  the  old  world.  The  nations  of  the  old  world  have  caught 
somewhat  the  spirit  of  our  railroad  building,  and  in  India,  Russia  and 
South  America,  railroad  building  is  going  on  similar  to  that  in  our 
own  country.  As  a  result,  there  has  been  less  demand  for  the  pro- 
ducts of  our  soil  in  foreign  countries.  The  products  of  American  soil 
have  been  brought  down  to  the  level  of  our  own  wants,  and  con- 
sequently labor  has  become  cheaper  and  a  depression  in  prices  follows 
as  one  result  of  the  development  of  other  nations.  These  question 
that  farmers  ask  as  to  why  farming  does  not  pay  better,  will  find  an 
answer  in  the  rapid  development  going  on  about  us. 

There  is  another  question  of  importance  which  I  wish  to  allude  to, 
in  the  rapid  development  that  is  being  made  in  other  countries.  I 
desire  to  give  you  one  illustration,  showing  you  why  it  is  that  the  wheat 
growers  of  our  country  are  in  the  present  hopelessly  depressed  condi- 
tion. On  the  7th  day  of  July,  of  the  present  year,  I  noted  the  ship- 
ments of  wheat  on  sMp  board  for  Great  Britain,  as  follows: 

India,  1,300,000  bushels;  Russia,  1,500,000  bushels;  Austria,  3,800,- 
000  bushels;  North  America*  5,700,000  bushels;  South  An^crica, 
9,900,000  bushels. 

This  was  all  loaded  for  shipment  for  foreign  countries.  In  South 
America,  the  9,900,000  were  placed  on  ship-board  at  a  cost  of  thirty- 
seven  cents  per  bushel,  and  it  was  further  stated  that  there  was  a 
profit  realized  upon  that  shipment  from  South  America  of  thirty  per 
cent,  on  the  investment  When  I  saw  that  statement  I  could  under- 
stand why  it  was  that  the  wheat  growers  of  Pensylvania  and  New 
York,  who  had  been  so  successful  in  building  up  comfortable  fortunes, 
in  years  past,  why  their  conditions  were  so  hopeless  today.  It  is 
utterly  impossible  for  us,  living  under  the  conditioos  we  do,  to  com- 
pete with  conditions  like  these.  Here  is  this  development  going  on  in 
other  parts  of  the  world  that  are  so  different  from  our  own,  until  it 
brings  us  down  to  the  level  of  production  and  value  in  those  countries. 

Now  consider  the  question  of  losses:  We  boast  of  being  a  great 
nation,  as  we  truly  are;  and  yet,  while  it  is  true  that  we  have  been  a 
people  of  indomitable  energy  and  will,  as  we  push  to  the  front  let  us 
not  lose  sight  of  the  fact  that  the  development  of  agriculture  is  carried 
on  not  only  in  the  new  territory  of  our  West  that  I  have  mentioned, 
but  in  the  older  portions  of  the  world  agriculture  is  being  studied.  I 
have  not  time  to  give  you  the  methods  of  culture  in  Belgium,  France 
and  England,  but  it  may  be  a  surprise  to  many  of  you  to  be  assured  of 
the  fact  that  in  point  of  skillful  methods  of  agriculture,  France  leads 
them  all.  Upon  German  soil  there  are  methods  of  culture  of  which 
we  are  wholly  ignorant.  One  reason  for  the  present  depression  is 
22-7-94 
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that  we  are  coming  into  direct  competition  with,  these  ekillfal  pro- 
ducers. Now,  this  places  us  in  the  position  of  competitors.  We,  bm 
farmers,  stand  in  the  same  position  as  the  business  competitors  of 
Philadelphia  or  New  York,  or  the  business  men,  with  many  of  the 
jwpulous  towns  of  your  State — ^they  work  as  close  and  are  individual 
comi)etitors.  We  have  reached  that  point  in  our  development  in  agri- 
culture that  we  are  close  competitors  today.  We  compete  not  only 
in  the  same  business,  in  the  same  markets,  but  we  are  placed  in  com- 
petition with  all  the  agriculturists  in  the  world.  Hence,  when  we 
have  come  to  be  subject  to  the  same  laws  of  competition  that  business 
men  and  professional  men  do,  it  is  natural  that  the  farmer,  differing 
from  the  merchant  and  trained  professional  man  in  the  fact  that  he 
has  not  had  professional  training  in  his  business,  becomes  dis- 
coxiraged  to  have  to  meet  these  closer  conditions  which  he  is  not  fully 
prei)ared  to  meet,  hence  the  cloud  of  discouragement  and  the  spirit  of 
depression  which  has  settled  down  on  the  farmers  of  the  West  and 
every  other  section,  for  the  reason  that  they  find  themselves  com- 
petitors with  those  who  are  studying  skillful  production.  This  is  not 
altogether  the  most  discouraging  condition.  It  is  obliging  us  as  pro- 
ducers to  adopt  better  methods  of  culture  and  adhere  to  them  closer 
than  we  have  done,  for  as  we  examine  the  methods  of  our  culture,  we 
discover  much  that  is  carried  on  in  connection  with  our  farms  in  a 
manner  which  would  not  be  called  good  business  principle.  We 
recognize  the  fact  that  we  are  meeting  with  immense  losses  on  our 
farms.  I  can  give  you  a  few  brief  figures  on  this  i)oint.  The  losses 
going  from  us  by  export  trade  in  a  few  articles  alone,  runs  up  dose 
to  138,000,000,  in  what  is  taken  from  the  soil. 

In  1890,  we  exported  103,417,928  bushels  of  corn,  including  com 
meal,  removing  in  value  in  plant-food  from  the  soil,  f  18,261,715.66; 
54,765,880  bushels  wheat,  including  flour,  removing  in  value,  f9,808,- 
739.23 ;  14,488,928  bushels  oats  and  oat  meal,  11,882,920.38;  355,352  tons 
oil  cake,  |7,611,639.84;  making  the  loss  to  our  soil  in  these  exports, 
137,565,015.01. 

In  wheat  and  other  cereal  productiofis.  on  all  new  soils,  the  loss  in 
these  elements  of  plant  food  is  entire,  because  the  straw  is  burned  and 
there  is  nothing  applied  from  other  sources  to  replace  the  loss.  We 
let  that  go  out  of  the  country  as  a  positive  loss  which  must  be  made 
good.  If  we  are  to  encourage  or  stimulate  an  export  business  of 
cereals,  we  have  to  study  where  our  profits  come  in  when  you  take 
from  the  soil  nearly  thirty  eight  millions  annuaUy,  which  must  be 
made  up  in  some  way  of  what  we  ship  in  products. 

Let  me  take  a  few  figures  from  my  State  on  another  line.  From  the 
number  of  domestic  animals  in  New  York,  it  is  estimated  that  the 
value  of  manurial  products  in  excrement  after  we  have  fed  our  hay  and 
grain,  is  not  less  than  one  hundred  million  dollars,  annually.  It  has 
been  proven  in  your  State,  by  your  experimenters,  as  well  as  in  my  own, 
that  there  is  a  loss  of  fully  fifty  per  cent  in  all  the  manurial  products, 
by  exposure  to  the  elements,  rain,  snow  and  neglect;  at  least  fifty 
per  cent,  is  the  loss  after  we  have  taken  into  consideration  the  cost 
of  feed  and  the  exposure,  which  amounts  to  fully  fifty  million  dollars 
to  the  farmers  of  New  York,  which  should  certainly  be  saved  or  re- 
stored after  we  have  taken  it  from  the  soil. 

New  York  is  noted  for  its  vineyards  and  orchards  as  well  as  for  its 
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cereal  products.  We  have  bad  insect  depredations  npon  our  vine- 
yards, orchards  and  meadows,  and  grain  fields  have  also  been  affected 
by  losses  that  occur  annually,  and  by  careful  estimates  made  by  ex- 
perts, it  is  estimated  that  the  loss  from  this  source  amounts  to  not  less 
than  twenty-six  million  dollars.  I  cannot  go  further  into  this  ques- 
tion, because  it  is  so  immense  in  its  extent.  I  only  take  the  two 
items:  when  we  come  to  consider  that  in  New  York,  the  farmers  are 
taxed  in  these  cases  to  the  extent  of  millions  of  dollars,  we  find  that 
here  is  another  of  the  great  causes  for  agricultural  depression.  Thus, 
losses  are  going  on,  year  after  year,  which,  to  a  great  extent,  might 
be  prevented  and  which  makes  it  imperative  upon  us  to  restore. 

We  had  a  discussion  upon  the  dairy  cow.  The  State  of  New  York 
is  not  only  the  Empire  State  in  many  respects,  but  an  Empire  State  in 
dairy  products.  It  has  within  its  borders,  one  million,  five  hundred 
thousand  cows,  one-tenth  of  the  entire  number  of  the  United  States; 
and  yet  fully  fifty  per  cent,  of  these  dairy  cows  are  unproductive  of 
profits.  I  have  not  the  time  to  tax  your  minds  with  reference  to  the 
magnitude  of  this  loss.  Now  when  you  take  nearly  one  million  cows 
that  are  unproductive,  you  will  notice  what  an  immense  loss  there 
must  be  in  maintaining  them.  I  can  only  point  this  out  to  you  in  this 
general  manner  in  order  to  impress  you  with  the  idea  of  how  gigantic 
are  the  losses  coming  to  our  agriculture  today,  many  of  which  might 
be  prevented.  While  these  have  been  discouraging  factors,  with 
which  you  all  are  familiar,  yet  I  believe  there  are  some  brighter 
things  coming  in  the  future.  But  there  will  be  no  progress  or  relief 
from  depression  untO  we  shall  begin  to  study  our  methods  and 
systems  of  farming  as  we  never  did  before;  and  then  we  will  begin  to 
see  a  turning  of  the  tide  and  a  new  development. 

When  we  find  so  many  farmers  discouraged  and  ready  to  leave  the 
farm,  and  hear  so  much  of  this  class  leaving  the  country  and  going  to 
the  cities,  there  is  a  new  obligation  upon  us  to  help.  I  am  interested  in 
an  investigation  of  this  character  now,  and  we  are  asking  the 
farmers  of  New  York  the  questions  if  there  is  a  tendency  on  the  part 
of  the  rural  population  towards  the  towns,  and  if  farmers  are  reducing 
their  farm  indebtedness?  We  have  before  us  a  vast  amount  of  in- 
formation on  this  subject.  It  is  astonishing  that  in  New  York,  the 
Empire  State  of  the  Union,  and  a  State  that  should  have  a  highly 
prosperous  agriculture,  that  sixty-four  per  cent  of  the  rural  popula- 
tion would  be  glad  to  get  away  from  where  it  was  raised,  liiere  is 
this  general  feeling  and  tendency  among  a  lai^e  portion  of  our  rural 
population  to  concentrate  in  already  congested  cities.  We  are  going 
through  this  crucial  period  and  test  of  municipal  government,  and  are 
seeing  many  evils  arising:  from  these  centres  of  congested  population 
affecting  the  moral,  political  and  business  interests  of  our  country. 
There  are  certain  aids  that  are  coming  to  us  at  this  time  in  which 
there  is  much  of  hopefulness  for  the  future. 

As  we  assemble  upon  this  ground  today,  at  this  Board  meeting, 
we  are  upon  most  hopeful  soil,  because  we  are  meeting  where  an  in- 
stitution has  been  founded  in  which  the  leading  object  is  to  take  the 
youth  of  the  State  and  skilfully  train  and  educate  the  young  men  in  a 
better  and  more  scientific  agriculture;  and,  hereafter,  a  more  pros- 
perous and  profitable  agriculture  will  receive  its  solution  right  here. 
Farmers  should  bring  their  sons  and  daughters  here  and  educate  and 
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train  them  in  all  the  questions  of  skilfuU  management  of  land.  I 
predict  that  the  time  is  not  far  in  the  future  when  there  shall  em- 
anate from  this  State  College  a  system  of  instruction  which  shall 
reach  out  and  cover  the  whole  State.  I  thinlt  I  am  safe  in  saying  that 
in  less  than  ten  years  from  this  time,  there  will  not  be  a  public  school, 
not  even  a  little,  rural  district  school,  but  what  it  will  have  the 
principles  of  agriculture  taught,  and  I  believe  therein  lies  one  of  the 
first  remedies  for  the  present  depression  in  farming.  The  country 
school  is  yet,  as  it  always  has  been,  the  important  i)oint  to  start  from, 
as  the  masses  receive  the  education  they  get  mostly  from  our  common 
schools. 

We  need  to  train  boys  and  girls  on  the  farm  in  the  principles  of 
agriculture  that  they  may  applv  their  knowledge  to  the  work  that 
many  of  them  are  to  follow.  I  believe  it  is  possible  to  enjoy  a  more 
profitable  agriculture  and  in  a  higher  degree  than  ever  yet  known,  but 
we  shall  not  realize  it  until  we  have  in  every  school  house  in  the  coun- 
try, the  teaching  of  agricultural  science.  When  that  day  comes,  we 
shall  find  the  boys  and  girls  going  to  the  district  school  houses  of  the 
township,  and,  with  new  life  and  interest,  learning  the  elements  of 
agriculture,  while  many  desiring  more  knowledge,  will  take  an  ad- 
vanced course  of  study.  The  State  College  and  our  normal  schools 
will  specially  prepare  young  men  and  women  to  go  forth  as  teachers 
to  take  positions  in  the  country  schools  and  teach  the  principles  of 
agriculture.  That  will  solve  the  question  of  discontent  with  farm  liv- 
ing, because  when  the  boys  and  girls  can  go  to  these  district  schools 
and  learn  from  them  to  know  how  to  avert  these  losses,  and  can  study 
and  understand  the  law  and  growth  of  plants  and  fiowers,  and  can 
learn  of  the  growth  of  the  clover  and  other  crops,  it  will  give  them  a 
new  interest  and  new  life,  and  create  in  them  a  greater  love  for  agri- 
cultural pursuits. 


LIME— ITS  COMBINATIONS  AND  USES  IN  AGRICULTURE. 


BY  WILLIAM  L.  NBSBIT.  LeufUbwrg,  Fa. 


The  caption  which  I  have  selected  for  this  paper,  whatever  else  it 
may  suggest,  will  hardly  convey  to  the  mind  the  idea  of  novelty.  The 
use  of  lime  in  agriculture  has  been  practiced  for  centuries.  Not  only 
has  it  been  used  as  it  comes  from  the  kiln,  but  also  in  the  form  of 
g}'psum,  or  land  plaster.  This  wide,  extended  use  of  lime,  covering  a 
period  of  many  years,  bears  unmistakable  testimony  to  the  fact  that 
many  farmers  have  found  a  real  or  apparent  advantage  which  they 
attribute  to  its  application  to  their  soils.  Others  whom  we  must  as- . 
sume  to  have  been  equally  careful  and  intelligent  observers,  have  also 
tried  it,  and  they  have  not  found  favorable  or  even  noticeable  results 
to  follow. 

The  writer  has  thought  thtit  it  might  not  be  unprofitable  here  in 
this  lime  abounding  region,  to  take  up  the  lime  question,  and  to  study 
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it  in  the  light  of  our  present  knowledge,  viewing  it  both  from  a  prac- 
tical and  from  a  scientific  standpoint 

To  the  chemist,  there  is  a  metal  known  by  the  name  of  calcium.  As 
a  metal  it  is  of  little  or  no  use  in  the  arts,  and  may  be  regarded  sim- 
ply as  a  chemical  curiosity.  But,  when  combined  with  oxygen,  for 
which  it  has  a  strong  aflfinity,  the  combination  or  oxide  thus  formed  is 
known  as  Hme.  Lime,  chemically  considered,  is  a  powerful  base,  cap- 
able of  entering  into  combination  with  any  of  the  innumerable  acids, 
whether  organic  or  inorganic,  and  hence  there  are  found  in  nature 
many  different  forms  of  combinations  of,  or  salts  of  lime,  as  the  chem- 
ist calls  them,  having  a  very  wide  range  of  water  solubility.  The 
more  common,  and  the  most  staple  forms  are  the  carbonates,  phos- 
phates, sulphate  and  silicate. 

In  all  the  limestones  and  marbles,  in  chalk  and  marl,  and  in  oyster 
shells  and  other  shells  of  shell-fish,  the  lime  is  found  in  combination 
with  carbonic  acid.  In  gypsum  it  is  in  combination  with  sulphuric 
acid.  In  bones,  coprolites,  the  guanos.  South  Carolina,  Florida  and 
all  apatite  rocks,  it  exists  largely  in  combination  with  phosphoric 
acid.  In  all  the  old  rocks,  however,  which  contain  lime  and  most  of 
them  do,  it  is  found  almost  exclusively  as  a  silicate. 

When  a  farmer  takes  his  team  and  wagon,  drives  to  the  lime  kiln, 
puts  on  a  load  of  Nme,  hauls  it  to  his  farm,  deposits  it  in  heaps, 
slakes  and  spreads  it  on  his  land,  he  says  he  has  limed  that  land ;  and 
80  he  has.  But  when  he  purchases  from  the  mer<*hant  or  dealer, 
ground  gypsum  or  land  plaster,  and  applies  a  dressing  of  it  to  his  fields, 
he  does  not  say  that  he  has  limed  his  land*  but  in  fact,  he  has  done  so. 
So  when  he  applies  phosphate,  or  superphosphate  or  bone  meal,  he  is 
at  the  same  time  applying  lime;  for  all  the  fertilizers  consist  largely 
of  lime.  Hence,  we  see  that  the  practice  of  liming  in  one  way  or 
another  is  far  more  common  than  at  first  might  have  been  supposed. 

The  question  of  the  expediency  and  practical  utility  of  applying  the 
lime  of  the  lime-kiln  to  the  land  for  the  purpose  of  enhancing  its  pro- 
ductiveness and  increasing  its  fertility,  has  been  much  discussed.  It 
is  a  question  which,  in  the  abstract  and  to  the  apprehension  of  the 
unscientific  farmer,  appears  to  be  embarrassed  by  much  contradictory 
testimony. 

The  effects  of  lime  are  sometimes  so  bizarre  when  applied  to  land 
In  experimental  lots  or  fields,  owing  to  unperceived  conditions  of  soil, 
perhaps,  or  to  the  conditions  of  moisture  and  temperature,  as  to  leave 
us  often  in  doubt  as  to  whether  we  can  safely  draw  any  general  con- 
clusions from  the  results  we  get.  Under  some  conditions  it  is  the  un- 
expected that  happens.  First,  effects  may  appear  to  be  necrative  in 
their  character  or  even  seriously  unfavorable.  But,  if  favorable  results 
appear  at  once  or  after  the  lapse  of  a  little  time,  it  is  interestinsr  to 
know  if  we  can  learn,  just  how,  and  in  what  manner,  and  under  what 
conditions,  they  were  wrought  out.  It  micrht  seem  at  first  sicrht  like 
an  absurd  proposition  if  I  or  any  one  should  now  affirm  that  under 
some  conditions,  a  farmer  may  be  able  to  supply  larcre  additional 
amounts  of  available  nitrogen  and  potash  to  his  crops,  by  liming  his 
lands;  but  as  we  shall  see,  it  might  be  tnie. 

It  will  pay  us  to  think  as  practical  farmers,  to  look  carefully  into 
this  lime  question  from  the  scientific  standpoint,  and  to  bring  it  to 
the  crucial  test  of  repeated  and  carefully  guarded  practical  experi- 
ment; for  there  are  gome  things,  (au4  tW»  is  one  of  them),  which  we 
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can  do  better  for  ourselves,  perhaps,  than  anybody  else  can  do  them 
for  us.  That  lime  is  a  true  fertilizer  or  plant  food,  there  can  be  no 
dispute.  The  ample  proof  lies  in  the  fact  that  lime  is  found  abund- 
antly in  the  ashes  of  all  planta  It  is  indispensable  to  the  growth 
of  all  forms  of  vegetation. 

lime  is  universally  distributed  in  all  soils;  in  very  unequal  per- 
centages, it  is  true;  but  it  is  everywhere  present.  The  question  arises: 
Is  it  everywhere  present  in  available  forms,  and  in  quantities  suf- 
ficient to  supply  all  the  needs  of  vegetation?  If  it  is,  can  there  be 
any  advantage  in  supplying  more? 

This  question  has  been  diversely  answered.  The  writer  believes 
that  it  is  correctly  answered  in  the  affirmative.  Discarding  con- 
jecture and  vague  generalities,  let  us  endeavor  to  develop  the  funda- 
mental facts  in  the  case,  to  consider  them  carefully,  and  then  draw 
our  conclusions.  Let  us  remember,  also,  that  no  science,  as  well  as 
no  scripture,  is  of  private  interpretation.  In  other  words,  a  conclu- 
sion drawn  from  a  partial  view  or  knowledge  of  the  facts  in  any  case 
is  very  likely  to  be  erroneous. 

Practical  agriculture  owes  much  to  the  investigations  and  re- 
searches of  modem  chemistry.  We  now  know  with  exactness,  the 
composition,  both  proximate  and  ultimate,  of  farm  crops  of  all  Unds, 
as  well  as  of  fertilizers  of  every  grade  and  class.  If  in  any  case,  there 
is  doubt,  the  means  are  at  command  to  settle  the  doubt. 

I  will  not  cumber  this  paper  with  details  upon  which  are  based  the 
general  averages  which  I  wish  to  give,  of  soil  depletion,  of  the  four 
fertilizing  ingredients  of  which  account  is  usually,  or  should  be  taken. 
In  a  four  years'  crop  rotation ;  but  will  simply  give  the  averages  of  each, 
for  the  period  of  four  years,  assuming  the  crops  to-  be  as  follows: 

First  Year.  Wheat  crop  yielding  33i  bushels  per  acre. 

Second  Year.  Clover  hay  yielding  3^  tons  per  acre. 

Third  Year.  Com  ears  yielding  80  bushels  per  acre. 

Fourth  Year.  Oats  yielding  35  bushels  per  acre. 

The  total  depletion  for  the  four  years  would  be  about  as  follows: 
Nitrogen,  177  lbs.;  phosphoric  acid,  5i  lbs.;  potash,  137  lbs.;  lime,  106 
Tbn. 

Striking  an  annual  average,  it  would  be  as  follows:  Nitrogen,  44^ 
lbs.;  phosphoric  acid,  12f  lbs.;  potash,  34^  lbs.;  lime,  26^  lbs. 

Having  thus  measured  the  annual  depletion,  let  us  turn  our  atten- 
tion to  the  other  side,  and  see  what  we  have  in  reserve,  in  our  soils,  of 
these  elements  of  fertility.  Again  for  brevity's  sake,  I  will  omit  de- 
tails which  I  fear  might  not  be  as  interesting  to  some  whom  I  now 
address,  as  they  have  been  to  me.  I  will  say,  however,  that  if  any 
one  desires  to  verify  the  conclusions  I  shall  here  present,  he  can  find 
all  the  necessary  data  in  the  published  works  of  our  leading  American 
soil  investigator.  Prof.  E.  W.  Hilgard,  supplemented  by  like  investiga- 
tions of  the  German  and  French  agricultural  chemists,  notably 
Krocker,  MuUer  and  Bonesingault 

The  average  weight  of  an  acre  of  soil  taken  to  one  foot  in  depth  is 
about  3,500,000  lbs.  It  will  therefore  follow  that  a  percentage  of  one- 
tenth  of  one  per  cent,  will  be  equivalent  to  3,500  lbs.  The  French 
and  German  chemists  have  shown  that  soils  very  rarely  contain  less 
than  0.1  per  cent,  of  nitrogen,  or  3,500  Tbs.,  while  they  are  frequently 
found  to  contain  three,  four  or  five  times  that  much.    It  li  to  be  re- 


SIDE  DELIVERY  HAY  RAKES. 


/ 


CORN  CUTTERS. 


No.  7.]      PBNNSTIiVANIA  StaTB  BoaRD  OF  AGRICULTUBB. 


343 


gretted  that  Prof.  EUlgard  omitted  nitrogen  determinations  in  the 
moBt  of  his  work,  and  so  we  must  depend  for  that  element  upon'  the 
work  of  the  foreign  chemists. 

To  keep  well  within  bounds,  let  us  take  the  very  lowest  figures 
quoted  for  nitrogen,  vie:  0.1  per  cent,  or  3,500  lbs.,  as  the  average  of 
good  productive  soils,  and  one-half  of  this  amount  as  that  of  very 
poor  soils.  Let  us  now  select  from  Hilgard's  tables,  five  representa- 
tives samples,  each  typical  of  a  different  kind  of  soil  formation  but  all 
good,  agricultural  soils,  and  supjdement  them,  as  proposed,  for  nitro- 
gen contents.  Hie  sample  analyses  chosen  represent  dolomite,  lime- 
stone, prairie  alluvial,  granite  and  trappian  soils.  The  average  of 
these  should  give  a  fair  representation  of  good  fertile  soils  every- 
where. 


Nitrogen. 

Lime. 

Potash. 

Dolomite,     

0.1  percent.,  .  . 
0.1  percent.,  .  . 
0.1  percent., .  . 
0.1  percent.,  .  . 
0  1  percent.,  .  . 

0.IS6  percent.,  . 
O.MO  percent.,  . 
O.SM  percent.,  . 
0.080  percent.,  . 
0.889  percent..  . 

0.240  percent.,  . 
0.20»  percent... 
0.180  percent..  . 
0.110  percent.,  . 
0.116  percent.,  . 

0.186  percent. 

Prairie, 

0.818  percent. 

AllaTlftl 

O.MS  percent. 

Orenltlo, 

0.191  percent. 

Trftpplen, 

0.106  percent. 

Total,     

0.1  percent.,  .  . 

0.886  percent... 

0.108  percent.,  . 

0.904  per  cent. 

These  averages  computed  to  pounds,  taking  the  soil  to  one  foot  in 
depth  and  taking  no  account  of  subsoil  contents  deeper  than  that,  give 
the  following  amounts;  Nitrogen,  3,500  lbs.;  lime,  13,475  lbs.;  potash, 
5.880  lbs.;  phosphoric  acid,  7,140  lbs. 

We  shall  not  be  far  wrong  if  we  take  these  figures  for  lime,  potash 
and  phosphoric  acid,  as  representing  the  actual  soil  contents  of  thes^ 
ingredients  existing  in  our  best  farming  lands  In  Pennsylvania,  while 
the  figures  for  nitrogen  would  generally  be  found,  by  actual  analysis, 
to  be  far  within  the  truth.  What  a  magnificent  showing  of  fertility 
in  reserve  tiiese  figures  pii^esent,  yet  In  oiltivatlng  the»e  fertile  soili*, 
we  find  it  profitable  and  even  necessary  to  use  some  kind  of  a  fer- 
tilizer, at  least  once  in  every  four  or  five  years. 

A  high  grade  fertilizer  may  contain,  let  us  suppose,  5  per  cent  or 
100  pounds  of  nitrogen  to  the  ton,  8  per  cent,  or  160  x)ounds  of  jwtash 
and  12  per  cent,  or  240  pounds  of  phosphoric  acid.  An  application  of 
400  pounds  per  acre  of  a  fertilizer  such  as  this,  would  be  considered  a 
heavy  dressing  for  general  farm  crops.  It  might  make  a  great  show- 
ing in  the  yield  of  the  crop^  and  indeed,  its  influence  on  succeeding 
crops  might  be  apparent  for  years;  yet  it  would  only  add  20  pounds 
per  acre  of  nitrogen  to  a  soil  which  already  contains  as  we  have  seen, 
3,500  i)ounds,  32  pounds  of  potash  to  the  5,880  pounds,  and  48  pounds 
of  phosphoric  acid  to  the  7,140  pounds  already  there. 

To  sar  that  such  apparently  trivial  additions  of  fertilizing  ingred- 
ients, to  the  large  amounts  shown  to  be  already  in  the  soil,  could  pro- 
duce anj  noticeable  results  in  the  crops,  would  seem  like  an  absurdity, 
but  it  is  often  a  hard,  solid  fact,  nevertheless,  and  it  must  have  and 
does  have  a  scientific  explanation.  While  we  are  on  this  branch  of 
the  subject,  we  may  as  well  carry  our  investigations  a  little  further. 
Recurring  again  to  Hilgard's  tables,  let  us  select  five  more  analyses, 
this  time,  of  tiie  most  barren  and  agriculturally,  worthless  soils  an- 
alyzed or  reported  by  him.    To  abbreviate  and  save  time,  I  will  omit 
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the  individual  analyses,  and  give  only  the  averages  of  them,  supple- 
mented for  nitrogen,  as  heretofore  indicated. 
Averages  of  five  analyses: 


In  percent., 
In  pounds,   . 


Nitrogen. 


0.05  percent., 
1,750  pounds, 


Lime. 


0.065  percent., 
2,  X75  pounds,  . 


Potash. 


0.087  percent., 
3.045  pounds,  . 


Phosphorlo  add. 


O.lOl  percent. 
6,655  pounds. 


Please  notice  that  these  very  poor  soils  represented  in  the  analyses 
just  given,  show  a  far  greater  relative  deficiency  in  lime  than  they  do  in 
nitrogen,  potash  or  phosphoric  acid.  But  to  look  at  the  figures,  one  would 
say  that  there  is  not  only  no  deficiency  anywhere,  but  on  the  other  hand, 
a  very  large  surplus  of  nitrogen,  potash,  and  phosphoric  acid.  How, 
then,  can  these  very  poor  soils  contain  such  great  stores  of  plant  food, 
and  yet  prove  themselves  in  actual  experience,  incapable  of  supporting 
the  growth  of  even  very  moderate  crops  upon  them?  These  remark- 
able facts  also  can  and  do  have  a  satisfactory  scientific  explanation. 
It  is  simply  this:  That  for  the  most  part,  the  stores  of  plant  food  in 
the  soil,  whether  large  of  comparatively  small,  are  securely  locked  up, 
and  only  become  very  gradually  available  to  plant  uses,  by  the  slow  oper- 
ation  of  natural  causes.  We  can  intensify  the  operation  of  the  causes 
which  liberate  fertility  in. the  soil,  if  we  know  how,  and  this  is  the 
great  secret;  but  not  the  only  one,  in  the  judicious  use  of  lime.  Any 
blunderer  can  apply  lime  to  land — after  a  fashion — but  it  requires 
S(»me  knowledge  and  the  exercise  of  a  wise  discretion  to  use  it  profit- 
ably and  to  the  best  advantage. 

We  have  all  heard  the  aphorism,  and  the  writer  has  repeatedly  met 
with  it  in  the  agricultural  literature  of  Pennsylvania,  that  the  use  of 
lime  upon  land  "enriches  the  fathers  but  impoverishes  the  sons."  I 
do  not  quite  agree  with  the  fellow  who  said  that  he  was  "under  no 
obligations  to  posterity,  as  posterity  had  never  done  anything  for 
him."  But  with  all  due  regard  for  the  rights  of  posterity,  we  may,  I 
think,  reasonably  claim  our  just  share  of  the  good  things  in  store, 
laid  up  by  the  Creator  for  our  ancestors  and  for  ourselves,  as  welLas 
for  posterity.  The  ethical  question  involved  is  not,  however,  a  very 
practical  one,  as  we  shall  ediow. 

According  to  the  tables  we  have  given,  placing  the  reserve  nitro- 
gen supply  of  a  good  soil  at  the  very  low  estimate  of  3,500  lbs  per  acre, 
and  the  average  annual  draft  upon  it  at  44^  pounds,  it  would  require 
78  years  of  cropping  for  its  complete  exhaustion.  Placing  the  phos- 
phoric acid  supply  at  7,140  pounds,  and  the  average  annual  draft  upon 
it  at  12f  pounds,  it  would  require  560  years  for  its  exhaustion.  Plac- 
ing the  potash  supply  at  5,880  pounds,  and  the  annual  draft  upon  it  as 
34^  pounds,  it  would  require  171  years  for  its  exhaustion.  Placing 
the  lime  supply  at  13,475  pounds,  and  the  annual  draft  upon  it  at  26| 
pounds,  it  would  require  509  years  for  its  exhaustion. 

The  writer  once  heard  an  eminent  scientific  lecturer  describe  that 
great  geological  event  known  as  the  glacial  era,  or  ice  age,  and  the 
causes  which  produced  and  then  superceded  it.  He  said  that  these 
causes  were  active  and  in  full  operation  still,  and  would  undoubtedly, 
at  the  appointed  time,  bring  on  a  recurrence  of  that  phenomenon, 
but  in  order  that  his  audience  might  not  be  disquieted  or  lose  any 
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sleep  on  account  of  it,  he  would  say  that  that  event  occurred  one  hun- 
dred thousand  years  ago,  and  would  not  be  due  again  for  a  hundred 
thousand  years  to  come.  So,  in  our  farming  operations,  we  need  not, 
I  think,  worry  very  much  about  the  rights  of  posterity  that  may  be 
involved,  if  we  should  conclude  to  make  a  little  judicious  use  of  lime 
to  render  available  some  of  the  soil*s  store  of  reserve  fertility. 

We  now  come  to  a  branch  of  my  subject,  the  action  of  lime  in  the 
soil,  in  which  it  will  be  impossible  for  me  to  proceed  without  the  use 
of  some  technical  terms,  and  without  reference  to  some  chemical  re- 
actions, which,  in  the  nature  of  the  case,  must  be  more  or  less  ob- 
scure to  anyone  who  has  little  knowledge  of  the  science  of  chemistry. 
I  shall  not  lose  sight  of  the  fact,  however,  that  this  paper  is  designed 
for  the  use  of  practical  farmers,  and  not  for  the  schools.  I  anticipate 
that  I  shall  be  met  at  the  very  threshold  of  the  discussion  by  the 
thoughtful  farmer,  with  the  question:  '^f  the  soil  already  contains 
the  great  superabundance  of  lime  you  say  it  does,  what  good  can  it 
do  to  apply  a  little  more?"  I  reply,  that,  considered  as  a  plant  food 
simply,  none  whatever;  but  as  a  chemical  reagent,  much,  in  several 
ways.  As  plants  can  undoubtedly  appropriate  lime  to  their  uses,  tak- 
ing it  from  any  of  its  numerous  forms  of  combinations,  so  far  as  they 
are  soluble,  we  may  dismiss  it  from  our  consideration  as  a  plant  food 
merely,  just  as  we  do  carbon,  oxygen  and  hydrogen,  all  equally  neces- 
sary. 

In  the  primary  rocks,  that  is,  those  formed  in  the  first  cooling  of 
the  earth's  crust,  lime  is  found  exclusively  as  a  silicate;  that  is,  in 
combination  or  chemical  union  with  silica.  This,  then,  is  the  original 
source  of  all  the  myriad  tons  of  lime  now  found  in  other  forms  of  com- 
bination. Its  change  of  association  is  due  entirely  to  chemical  forces. 
Our  soils  are  formed  in  two  ways:  First,  by  the  mere  grinding  up  or 
pulverization  of  the  rocks  by  mechanical  force  of  some  kind,  and  sec- 
ond, by  the  agency  of  chemical  forces  effecting  a  change  of  association 
between  the  ultimate  atoms. 

A  large  percentage  of  the  constituent  materials  of  all  our  soils,  but 
not  by  any  means  a  uniform  percentage,  consists  simply  of  rock  flour 
so  to  speak,  or  of  rock  ground  up  and  chemically  unchanged.  Hence 
a  large  portion  of  the  lime,  potash,  soda,  magnesia,  etc.,  in  our  soils  is 
still  in  the  original  and  inert  silicate  form.  They  are  slowly  changing 
all  the  while  to  the  far  more  active  carbonate  and  sulphate  forms,  but 
as  they  do  so,  they  are  appropriated  by  vegetation  or  rajpi^ly  leached 
out  by  the  soil  waters,  and  carried  off  into  streams.  This  explains 
why  it  is  that  limestone  soil,  or  soils  formed  by  the  decomposition  of 
limestone  rocks,  are  sometimes  lackinsr  in  the  active  forms  of  lime, 
even,  and  so  respond  to  a  dressing  of  lime  in  an  active  form,  just  as 
do  other  soils. 

While  water  alone,  or  water  aided  by  heat  and  pressure,  and  by 
other  agents  carried  in  solution,  may  be  regarded  as  a  universal  sol- 
vent, yet  its  solvent  action  on  many  substances  under  ordinary  condi- 
tions is  very  slight.  This  is  thie  of  all  the  silicates.  Hence,  silica  may 
be  regarded  as  one  great  conservator  of  the  earth's  fertility,  lime  be- 
ing another,  which  would  otherwise  long  ago  have  found  its  way  to 
the  waters  of  the  ocean.  Thus  it  will  appear  why  it  is  that  the  larcre 
amounts  of  reserve  potash,  lime,  soda,  macrnesia,  etc.,  whose  presence 
in  our  soils  is  revealed  by  chemical  analysis,  do  not  manifest  their 
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presence  in  the  crops,  viz.,  because  of  their  very  slight  water  sol- 
ubility. 

The  Creator  has  wisely  bound  some  of  them  hand  and  foot,  notably 
potash  and  phosphoric  acid,  by  silica,  in  order  to  prevent  their  escape 
and  the  consequent  impoveri^ment  of  the  soil.  So  long  as  they  re- 
main thus  bound,  they  are  like  the  strong  man  in  chains,  helpless, 
inactive,  and  their  inherent  powers  more  or  less  completely  neutral- 
ized. 

Nature's  process  of  gradual  liberation,  while  always  more  or  lese  ac- 
tive, is  not  always  rapid  enough  in  its  action  to  maintain  the  high 
standard  of  soil  fertility  required  for  our  modem  and  intensive  Sys- 
tems of  agriculture.  So  man's  intelligent  intervention  in  aid  of  those 
processes  becomes  necessary.  In  our  efforts  to  assist  the  natural 
agencies,  and  if  need  be,  to  supplement  their  work  in  the  provision  and 
preparation  of  a  sufficient  supply  of  food  for  the  use  of  our  crops,  by 
outside  contributions,  it  behooves  us  to  move  considerately  and  dis^ 
creetly,  lest  we  incur  unwarranted  expense,  largely  lose  our  labor 
through  our  misdirected  efforts,  or  perhaps  do  positive  harm  by  our 
unwise  interv.ention.  Lime,  as  it  comes  from  the  kiln,  or  carbonate 
of  lime,  as  it  soon  becomes  upon  exposure  to  air  and  moisture,  is  not 
only  one  of  the  most  efficient  agents  for  the  gradual  breaking  up  of 
silicate  combinations,  in  the  soil,  but  it  is  at  the  same  time,  almost 
everywhere  the  cheapest.  These  facts  indicate  that  it  is  generally 
the  best  agent  to  employ.  There  are,  however,  very  often  soil  and 
other  complications,  some  easily  understood  and  others  difficult  to 
explain,  which  determine  the  preference  for  lime  in  some  other  form, 
namely  as  sulphate  or  as  phosphate.  For  instance,  a  surface  dressing 
in  the  summer  time  should  be  in  the  sulphate  form,  even  at  a  consider- 
ably higher  cost,  for  several  reasons,  chief  among  which  is  its  power 
to  arrest  and  fix  escaping  ammonia  and  to  entrap  it  from  the  air. 

Another  reason  for  sometimes  preferring  the  sidphate  form  is,  that 
as  the  difficult  soluble  soil  phosphates  cannot  well  be  much  acted  on 
in  the  soil,  directly,  by  any  chemical  agent  we  can  employ  without 
applying  quantities  that  would  be  ruinous  to  vegetation  and  utterly 
forbidden  by  the  cost;  it  is  at  first  generally  better  to  reinforce  our 
soil  supply  of  phosphate  by  direct  purchase. 

Now,  in  purchasing  bone  or  rock  superphosphates  we  actually  get 
more  than  twice  as  much  sulphate  of  lime  as  we  do  superphosphate 
in  the  same  package,  and  if  we  consider  that  we  have  paid  our  money 
for  the  superphosphate,  then  we  have  the  sulphate  of  lime,  or  gyjwum, 
for  nothing,  which  is  certainly  as  cheap  as  we  could  ask. 

Besides  the  reasons  here  advanced,  there  are  often  more  or  less 
intricate  soil  complications  that  it  would  not  be  profitable  to  attempt 
to  explain  here,  which  may  determine  the  choice  in  favor  of  the  sul- 
phate form.  The  practical  farmer  can  best  settle  the  question  for 
hitnself  by  careful  experiment. 

The  action  of  lime  on  soil  nitrogen  is  one  of  its  most  valuable  ser- 
vi-cee,  as  is  well  Imown,  some  forms  of  nitrogenous  materials  very 
stoutly  resist  nature's  process  of  decay.  Hair,  leather  scraps,  wool 
waste,  hoof  and  horn  scrapings,  etc.,  are  familiar  examples.  So  are 
muck,  peat  and  many  of  the  forms  of  vegetable  humus  found  in  the 
soil. 

The  decay  of  any  of  these  srubstan-ces  is  greatly  promoted  by  the  ac- 
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Hon  upoB  them  in  tlie  comiK)6t  heap  of  caustic  lime;  or  of  potash,  as 
it  is  found  in  unleached  wood  ashes.  So  the  presence  of  an  ample  (not 
excessive)  supply  of  carbonate  of  lime  greatly  promotes  their  decay  in 
the  soil,  and  the  conversiOD  of  the  nitrogen  they  contain  into  ammonia 
and  nitric  acid;  thus  rendering  it  available  as  plant  food. 

Finally,  the  application  of  lime  to  soil  affects  its  mechanical  con- 
dition. There  are  few  of  us,  I  venture  to  say,  who  have  not  witnessed 
the  stone-mason's  preparation  for  the  making  of  mortar  to  lay  up  a 
stone  wall.  He  first  levels  off  a  place  upon  the  ground  and  throws  a 
flooring  of  an  inch  or  two  of  sharp  sand  upon  it  Then  ui>on  that  he 
places  a  small  heap  of  burned  liine,  fresh  from  the  kiln,  then  builds  a 
low  wall  of  sand  around  the  heap  of  lime  and  ];>ours  water  upon  tlie 
lime  to  slack  it.  Soon  it  crumbles  and  falls  to  pieces,  heats,  and,  with 
the  addition  of  more  water,  becomes  a  thick,  milky  paste.  It  flows  out 
against  the  circumvallating  wall  of  sand,  and  almost  immediately 
converts  that  porous  structure  into  a  water-tight  barrier! 

Lime  compacts  sandy  soils  and  enables  them  better  to  conserve 
their  water  supply  in  time  of  drought 

Singularly  enough,  to  the  common  observer,  its  action  on  heavy 
stiff  clay  soils,  too  compact  already,  is  just  the  reverse.  It  flocculates 
or  binds  iogether  their  fine  particles  into  larger  masses,  and  So 
renders  these  soils  more  porous,  more  easily  tillable,  earlier,  warmer, 
and  more  permeable  to  water*  air,  and  the  roots  of  plants. 

To  the  practical  farmer^,  I  would  say,  use  lime,  not  blindly  and  in- 
discriminately, brut  considerately  and  judiciously.  Apply  it  in  small 
quantities  at  a  time  and  frequently.  On  very  sandy  or  very  clayey 
soils,  use  in  the  caustic  setate,  as  it  comes  from  the  kiln.  A.jfplj 
on  plower  land,  slake  quickly  and  without  excess  of  water  to  a  diy 
powder;  spread  at  once  and  harrow  in,  so  as  toget  the  benefit  of  its 
causticity.  Por  other  soils,  it  is  generally  better  to  air  slake,  under 
cover,  and  aHow  time  for  a  considerable  part  of  it  to  revert  before 
applying  to  the  soil.  Never  mix  it  with  phosphates,  or  with  any  nitro- 
genous commercial  fertilizer,  nor  apply  it  at  the  same  time  with  them. 

Do  not  mix  it  with  hen  manure,  nor  stable  manure,  nor  apply  it 
in  close  connection  with  them,  unless  in  the  sulphate  state,  that  is,  as 
gypsum  or  land  plaster. 

CarefulUy  note  the  results  of  all  experiments  with  it  in  every  form, 
and  they  will  furnish  the  beet  guide  for  your  future  practice.  Use 
your  eyes  and  your  brains,  and  diligently  study  the  problem  in  all  the 
varying  phases  in  which  it  presents  itself  in  your  particular  cases. 
You  will  meet  with  fantastic  results  sometimes,  in  the  course  of  your 
experiments,  so  you  must  be  forewarned  not  to  draw  hasfty  conclusions 
from,  nor  to  rely  too  implicitly  upon  the  results  or  suixposed  reeults, 
of  any  single  exi)eriment,  for  if  you  do,  you  will  be  often  misled.  If 
any  of  you  are  cultivating  soils,  as  most  of  you  are,  that  have  been  un- 
duly taxed  in  their  productive  capacity  by  having  been  subjected  to 
improvident  and  mistaken  methods  of  cultivation,  you  will  find  the 
intelligent  and  judicious  use  of  lime  in  some  of  its  varied  forms,  in 
connection  with  clover,  to  afford  the  best  and  cheapest  means  for  its 
speedy  and  -complete  rejuvenation. 
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OUR  PENNSYLVANIA  FORESTS. 


BT  PBOF.  JO  UN  HAMILTON.  StaU  College,  Pa. 


One  hundred  years  ago,  "Penn^s  Woods"  was  a  noble  forest;  but 
now  the  29,446,400  acres  of  timber  land  that  then  existed,  have  been 
reduced  to  less  than  7,000,000,  and  of  this  not  more  than  1,000,000 
acres  of  valuable  timber  yet  remains.  The  largest  jwrtion  of  this 
vast  inheritance  has  been  wholly  wasted,  and  now  the  effects  of  our 
own  and  our  father's  prodigality  are  becoming  felt. 

In  1810  the  average  price  of  lumber  in  Centre  county  was  f3.67  per 
thousand  feet  and  the  total  output  in  the  State  was  less  than 
seventy-four  million  feet  (73,747,640).  In  1873  or  only  63  years  later 
there  were  rafted  out  of  the  Williamsport  boom  alone  over 
three  hundred  and  eighteen  million  feet  (318,342,712);  and  the  price 
has  risen  until  the  finer  grades  are  already  beyond  the  reach  of  all 
except  the  rich.  In  1810  that  which  then  seemed  inexhaustible,  has 
become  in  1893,  the  space  of  only  one  lifetime,  extremely  scarce. 

In  1852,  from  Unionville,  east  of  the  AUeghenies,  to  Erie  city,  was 
an  almost  unbroken  forest;  and  now  after  only  forty  years,  there 
are  not  one  hundred  acres  of  valuable  timber  anywhere  on  the  line 
of  the  old  Erie  pike. 

We  find  it  is  puldished,  that  during  the  year  ending  June  30,  1886, 
we  imported  1,336,039,044  feet  of  lumber  from  abroad,  and  this  oc* 
curred  in  the  face  of  a  duty  that  was  intended  to  prevent  that  very 
thing.  We  find  also  that  the  demand  for  foreign  lumber  continued; 
for  in  1891,  only  two  years  ago,  we  imported  lumber  to  the  amount  of 
f21,772,185.  What  a  comment  these  figures  are  upon  the  wasteful 
practice  of  those  who  have  control  of  the  forests  and  timber  lapds  of 
the  United  States?  But,  so  far  from  being  warned  by  these  indica- 
tions of  lumber  famine,  the  slaughter  still  continues  and  now  (1894) 
there  are  in  Penn8ylvania,ready  for  work  983  saw-mills,  with  an  actual 
daily  capacity  of  27,190*000  feet  of  lumber,  and  shingle  mills  enough 
to  cut  5,415,000  shingles  from  sun  to  sun.  Taking  the  entire  country 
over,  there  are  about  ten  thousand  saw-mills  (9,936),  fit  for  use,  with  a 
capacity  of  250,745,000  feet  of  lumber  and  96,295,000  shingles  every 
day. 

In  addition  to  this  enormous  annual  sacrifice  of  standing  timber, 
there  is  great  destruction  every  year  from  forest  fires.  More  than  12,- 
000,000  acres  were  burned  in  1891,  representing  a  loss  in  money,  to 
the  country,  of  over  f25,000,000. 

At  the  present  rate,  in  fifty  years  the  entire  500,000,000  acres  of 
forests  remaining  in  this  country  will  have  been  exhausted  and  the 
nation  will  have  to  depend  for  its  supply  upon  foreign  lands;  upon 
countries  where  such  extravagant  waste  as  ours  is  not  i)ermitted, 
and  where  intelligent  methods  for  the  preservation  and  growth  of 
forests  are  enforced. 
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The  White  Pine  forests  of  the  United  States  are  already  practically 
gone,  and  only  500,000,000  trcres  of  all  other  kinds  of  timber  left.  Fi-om 
this  supply  we  are  now  abstracting  22,000,000,000  cubic  feet  each 
year,  or  at  the  rate  of  about  340  cubic  feet  per  capita  per  year;  as 
against  40  cubic  feet  in  England,  and  14  cubic  feet  in  the  German 
States. 

Twenty-two  billion  cubic  feet  of  lumber  taken  in  this  country  every 
year;  the  supply  of  lumber  almost  gone;  and  scarcely  one  of  the  tim- 
ber States  has  taken  measures  tor  the  planting  of  a  single  tree.  Only 
ftf ty  years  of  timber  now  in  sight,  lumber  increasing  rapidly  in  value 
every  day,  yet  no-thing  done.  This  devastation  continually  taking  place 
and  growing  more  destructive  every  year,  in  the  full  knowledge  of  the 
fact  that  it  takes  a  century  to  grow  a  pine.  iSurely  something  is 
radicaUy  wrong  with  the  policy  or  want  of  policy  in  a  government 
that  permits  a  crime  against  posterity  such  as  this.  And  it  is  a 
crime.  For  with  the  deforestation  of  this  State  not  only  will  the 
value  of  this,  one  of  the  necessaries  of  life,  rise  beyond  the  reach  of 
ordinary  men,  but  other  evils  far  more  serious  will  occur. 

The  Almighty  in  his  wisdom  clad  the  earth  with  trees;  not  for  the 
single  purpose  of  providing  fruit  and  yielding  material  for  man's 
domestic  use;  but  other  important  ends  were  to  be  attained  tlu'ough 
the  instrumentality  of  these  vast  forests  of  "living  green." 

The  purifying  effect  produced  by  plants  upon  the  quality  and  com- 
position of  the  air  we  breathe,  whereby  the  surplus  carbonic  acid 
that  pervaded  the  atmosphere  in  creation's  dawn  is  now  locked  up 
in  the  libre  of  the  wood,  is  also  a  part  of  their  influence  upon  the 
climate  and  surroundings  in  which  we  live. 

Their  influence,  too,  upon  the  electrical  conditions  of  the  atmosphere, 
in  disarming  the  storms  that  sweep  across  the  earth  of  their  elec- 
tric power,  until  they  cease  to  be  destroying  agents,  but  are  ren- 
dered instead,  beneflcial  to  mankind,  is  another  of  the  marvelous 
powers  with  which  trees  have  been  endowed.  The  tips  of  leaves  and 
twigs  with  their  countless  points,  like  millions  of  steel  conductors,  re- 
store the  equilibrium  of  electrical  conditions  and  thus  protect  the 
lives  of  animals  and  men  in  wooded  countries  from  the  destruction 
that  falls  upon  treeless  regions  or  barren  plains. 

Forests  also  shelter  the  earth  from  winds.  To  what  extent  thpy  do 
this,  we  who  live  in  the  midst  of  trees  and  other  vegetation,  scarcely 
know.  If,  however,  one  takes  a  trip  across  the  Colorado  desert,  he 
can  see  the  effect  that  wind  produces  upon  the  earth  when  the  sur- 
face is  exposed  and  bare.  There,  for  two  hundred  miles,  the  winds 
have  cut  away  the  earth  to  depths  varying  from  forty  to  sixty  feet, 
leaving  here  and  there  monuments  that  show  the  original  level  of 
the  land;  the  shifting  sands  along  the  Columbia  river,  where  the  air 
is  constantly  filled  with  the  finest  grit  and  railroads  are  drifted  shut 
more  effectually  than  with  snow;  the  dunzs  of  New  Jersey,  where  the 
sands  drift  to  such  a  height,  that  a  vast  forest  is  even  now  being  lov- 
ered  and  destroyed,  are  instances  before  our  eyes  of  the  destruction 
to  which  treeless  lands  are  everywhere  exposed.  Tlie  ploughed  lands 
here  in  Pennsylvania  are  yearly  deprived  of  large  quantities  of  «oll, 
through  the  action  of  the  winds  that  sweep  the  dust  away  in  •:loud8 
and  thus  rob  the  soil  of  its  most  fertile  parts. 

The  intervention  of  wood  lots  here  and  there,  form  eddies,  thus  im- 
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pe^g  the  action  of  the  wind,  and  protecting  the  open  fields  from 
their  full  effect.  In  these  eddies  the  dudt  and  large  quantities  of 
earth  that  are  held  suspended,  are  dejwsited,  and  through  this  action 
at  tiie  trees^  the  air  is  thus  rendered  comparatively  free  from  fine  dust, 
and  becomes  less  injurious  for  animals  to  breathe.  What  this  means, 
can  only  be  appreciated  or  understood  by  those  who  have  had  ex- 
I>erience  with  the  dust  storms  that  occur  in  treeless  deserts,  where,  for 
days  at  a  time,  these  storms  continue  and  often  cause  destruction  to 
human  life. 

Whether  or  not  forests  cause  a  greater  fall  of  rain  over  the  dis- 
tricts in  which  they  grow,  is  as  yet,  a  controverted  point  However 
that  may  be,  one  thing  has  been  determined,  and  that  is,  that  forests 
to  a  great  extent  prevent  evaporation  of  the  moisture  that  the  earth 
receives.  That  there  is  more  moisture  under  trees  than  in  the  open 
field,  is  witnessed  by  the  moss  that  grows  on  the  shaded  roof,  nnd  by 
the  dampness  of  houses  surrounded  by  dense  groves  of  trees.  Tae 
shaded  public  road  is  known  to  all  as  damp  and  wet,  and  the  pres- 
ence of  luxuriant  growth  in  shaded  and  protected  spots,  all  indicate 
the  moist  condition  of  the  soil,  whilst  in  the  contiguous  open  field,  the 
soil  is  comparatively  dry.  Careful  experiment,  also  proves  that  more 
moisture  is  evaporated  in  the  open  fields  than  in  the  woods.  Two  jars 
of  equal  size  were  taken  and  filled  with  water.  One  was  sunk  in  ilie 
earth  in  the  open  field,  the  other  in  shade.  ^'The  water  in  the  one 
tn  the  open  field  evaporated  twiee  as  fast  as  the  one  in  the. 
shade."  "The  excess  of  evaporation  in  six  days  amounted  to  one 
inch  more  in  the  jar  that  was  exposed  than  in  the  shaded  one.  Con- 
tinuing at  this  rate  for  102  days,  or  about  three  months  and  a  half, 
the  amount  evaporated  in  the  open  field  would  be  seventeen  inch-^s 
more  than  in  the  shade,  or  about  500,000  gallons  to  the  acre." 

Another  experiment  showed  that  "water  kept  in  a  room  evaporated 
only  eight  inches  in  a  year,  while  that  in  the  open  air  evaporkted 
forty-eight  inches  in  equal  time." 

This  action  of  the  forest  in  protecting  the  soil  against  evaporation 
is  largely  due  to  the  fact  that  forest  trees  shield  the  earth,  not  only 
from  the  direct  action  of  the  sun,  but  also  from  the  drying  winds  that 
rapidly  drink  up  the  moisture  of  the  open  fields.  The  mass  of  deca.v- 
ing  leaves  that  covers  the  surface,  also  preserves  the  dampness  and 
excludes  the  air  so  that  the  rain  that  falls,  does  not  evaporate,  but 
follows  down  along  the  roots  of  trees,  deep  into  the  soil  below,  until 
it  descends  beyond  the  reach  of  evaporation  and  is  thus  preserved. 

But,  the  actual  quantity  of  rain  that  falls  by  no  means  measures 
the  amount  of  moisture  that  the  soil  receives.  The  absorption  of  dew, 
is  in  many  localities,  greater  than  all  of  the  rain  fall  of  the  year.  The 
process  of  the  formation  of  dew  is  familiar  to  all,  depending  upon 
warm  air  saturated  with  moisture  coming  in  contact  with  a  cooler 
surface,  and  thus  by  contraction  the  moisture  is  expelled.  Many  ex- 
periments made  by  observers  in  foreign  lands  have  established  the 
fact  that  the  air  within  the  forest  is  cooler  during  the  day  than  that  in 
the  open  field  or  immediately  over  the  forest  top;  and  at  night  the 
outside  air  becoming  cooler  than  that  below  the  crown  of  forest  trees> 
descends,  and  mingling  with  the  moist  and  warm  air  below,  cools  it, 
and  its  moisture  is  deposited  in  the  form  of  dew,  which  is  absorbed 
by  the  soil  beneath.    Thus  a  vast  amount  of  moisture  is  supplied  to 
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forest  lands  which  the  open  fields  do  not  receive.  Thirty-nine  States 
in  Europe  give  as  the  average  result  of  many  obeervaitions,  that  the 
temperature  of  the  air  in  the  forest  is  about  six  degrees  cooler  in 
summer  and  three  degrees  warmer  in  winter  than  the  air  outside;  and 
that  the  soil  in  the  forest  is  about  seven  degrees  colder  in  the  sum- 
mer than  that  in  the  open  field,  and  that  after  the  first  foot  is  passed, 
the  temperature  is  nearly  the  same  to  a  depth  of  about  four  feet.  The 
fact  therefore  that  the  soil,  even  during  the  day,  remains  cooler  than 
the  air,  not  only  prevents  evaporation,  but  by  cooling  the  air  in  im- 
mediate contact  with  it,  condenses  its  moisture  and  so  adds  to  the 
amount  already  stored.  The  action  is  not  unlike  that  of  a  cold  water 
pitcher  on  the  surrounding  air  on  a  sultry  day. 

Forests  also  serve  as  vast  storage  reservoirs  for  holding  the  suppli 
of  water  that  is  to  serve  the  purpose  of  man  during  seasons  of 
drought.  When  rain  falls  upon  any  impervious  surface,  such  as  a 
roof,  almost  the  entire  amount  is  shed  and  runs  away.  During  the 
continuance  of  the  rain,  the  channels  will  run  full,  but  immediately 
ui)on  its  ceasing,  they  are  dried  up  and  cease  to  flow.  If  on  the  other 
hand,  water  be  poured  upon  a  porous  surface,  as  a  sponge,  all  will  be 
absorbed  and  none  escape  until  the  point  of  saturation  has  been 
reached,  when  a  qoiet,  trickling  stream  will  flow  gently  and  evenly 
from  its  sides,  and  long  after  the  addition  of  water  has  been  discon- 
tinued, the  flow  will  be  maintained. 

This  exemplifies  in  a  measure,  the  action  of  forests  upon  the  fall 
of  rain.  The  hard  surface  of  open  fields  sheds  much  of  the  rain  that 
falls,  and  as  the  surface  waters  accumulate  in  hollows  and  ravines, 
they  form  rushing  torrents,  carrying  destruction  in  their  jxath,  and 
after  they  have  expended  their  forces,  great  washes,  ruined  fields, 
flooded  meadows,  and  broken  bridges  mark  their  course.  When  on 
the  other  hand  the  rain  fall  is  over  an  extended  forest,  the  porous  soil 
like  a  vast  sponge,  retains  the  water  as  it  falls,  until  the  earth  be- 
comes saturated  to  great  depths,  so  that  not  until  weeks  after  the 
rain  has  ceased,  do  the  drops  that  fell,  find  their  way  to  springs 
which^  flow  from  hillsides  and  thus  find  innumerable  rivulets  and 
creeks  which  furnish  steady  power  for  factories  and  mills,  and  united 
in  great  rivers,  provide  a  safe  and  permanent  highway  for  the  com- 
merce of  the  land. 

On  the  certainty  and  i)ermanence  of  this  action,  the  welfare,  if  not 
tjio  existence  of  nations  depends.  Vast  areas,  once  thickly  populated, 
have  been  rendered  uninhabitable  by  the  destruction  of  the  timber 
that  once  covered  their  surface.  The  plains  of  Babylon  and  Nineveh, 
the  hills  of  Judea,  the  mountains  and  valleys  of  France,  and  numerous 
smaller  districts,  testify  to  the  calamities  that  fall  upon  the  country 
that  neglects  to  reserve  a  suitable  proportion  of  forest  area  for  pro- 
tection against  the  too  rapid  flow  of  surface  waters,  and  the  conse- 
quent inundations  that  ensue. 

Marsh  in  his  work,  ^'Man  and  Nature,"  gives  the  history  of  three 
provinces  in  the  south  of  France,  Dauphin,  Avignon  and  Provence,  a 
territory  of  14,000  or  15,000  square  miles,  or  about  one-third  of  the 
size  of  Pennsylvania.  Within  the  knowledge  of  history,  4;hi8  was  a 
densely  populated  and  most  fertile  district,  but  by  continual  destruc 
tion  of  the  forests,  the  country  was  visited  by  great  storms  and  floods, 
and  the  result  was  that  large  districts  were  destroyed  and  the  in- 
habitants driven  from  their  homes. 


352  Agricultubb  of  Pennsylvania.        [Off.  Dog. 

The  Commune  of  Barles,  1707:  "Two  liills  liave  become  connected 
bv  land  slides  and  have  formed  a  lake  that  covers  the  best  part  of 
the  soil."  A  later  report  in  the  same  district,  (174G),  states:  *^^ew 
slides  buried  twenty  homes  comprising  a  villa j;e,  no  trace  of  which 
is  left;  more  than  one-third  of  the  land  has  disappeared." 

Monans,  1724:  "Deserted  by  its  inhabitants  and  no  longer  culti- 
vated." Gueydan,  17C0:  "The  best  grounds  have  been  swept  off  and 
ravines  occupy  their  place."  Digne,  17G2:  "The  river  Bleone  has 
destroyed  the  most  valuable  part  of  the  territory."  Malmaison,  1768: 
"The  inhabitants  have  emigrated,  all  their  fields  have  been  lost." 
"One-half  of  the  territory  of  the  Commune  of  St.  Laurent  du  Var,  has 
been  laid  waste." 

The  report  of  assessor,  Serrairc,  to  the  French  Assembly,  says:  "As 
to  the  damage  caused  by  brooks  and  torrents,  it  is  impossible  to  deny 
its  extent.  Upper  Provence  is  in  danger  of  total  destruction  and  the 
waters  which  lay  it  waste  threaten  also  to  ruin  the  most  valuable 
ground  on  the  plain  below.  Villages  are  in  danger  of  being  sub- 
merged by  torrents  which  formerly  had  not  even  names,  and  large 
towns  are  on  the  point  of  destruction  from  the  same  ca«use." 

Viscount  Puget,  1770,  reports:  "The  mere  aspect  of  Upper  Provence 
is  calculated  to  appall  the  patriotic  magistrates.  One  sees  only  lofty 
mountains,  deep  valleys  with  precipitous  sides,  rivers  with  broad  beds 
and  little  water,  impetuous  torrents,  which  in  floods  lay  waste  the 
cultivated  lands  along  their  banks  and  roll  huge  rocks  along  their 
channels;  steep,  parched  liillsides,  the  melancholy  consequences  of  in- 
discriminate clearing;  villages  whose  inhabitants,  finding  no  longer 
means  of  subsistence,  are  emigrating  day  by  day;  houses  dilapidated 
to  huts,  and  but  a  miserable  remnant  of  population." 

This  is  only  a  small  part  of  the  story  of  disaster  that  has  come  upon 
the  districts  in  the  south  of.  France.  **River  beds  are  filled  with 
sand  and  stones/  ^surrounding  districts  are  overflowed,*  naAigation 
is  no  longer  possible,*  'water  powers  are  destroyed,  and  the  whole  dis- 
trict mined.'  Along  with  the  forests  go  the  springs,  and  with  the 
springs  and  supply  of  rivers  until,  waters  once  navigable  for  the  en- 
tire yeai*  are  now  mere  mountain  torrents,  that  fill  with  great  rapid- 
ity, and  then,  are  little  more  than  insignificant  streams  flowing 
through  rocky  beds." 

But  we  need  not  go  to  foreign  lands  for  examples  of  the  effects  of 
deforestation  on  the  flow  of  springs.  The  Arkansas  river  in  Col- 
orado, flows  through  the  most  magnificent  mountain  range  in  the 
world.  These  mountains  are  largely  destitute  of  trees,  and  for  a  dis- 
tance of  157  miles,  from  Pueblo  to  Leadnlle,  there  is  only  a  single 
tributary,  and  that  but  an  insignificant  stream  that  enters  the  river 
at  Salida.  Although  I  made  this  trip  in  the  month  of  May,  this  was 
the  only  stream  that  I  saw;  but  on  every  side  were  the  marks  of  ter- 
rific torrents  that  had  seamed  the  mountain  sides,  and  had  torn  out 
vast  canons  in  their  course. 

Surely  these  authentic  records  of  the  erils  that  come  from  clearing 
off  the  soil,  ought  to  cause  us,  to  at  least,  consider  whether  we  too.  by 
our  present  course,  do  not  invite  the  same  disasters  that  have  befallen 
other  lauds. 

Forests  also  hold  the  snows.  Under  their  cover,  the  earih  is  not 
frozen  to  the  depth  that  it  is  in  the  open  field,  and  consequently,  wb 'u 
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the  thawing  season  comes,  the  forest  soil  is  ready  to  receive  the  water 
of  the  melting  snow,  whilst  that  which  is  in  the  open  :field  is  unable 
to  penetrate  the  earth  by  reason  of  the  frost,  and  is  therefore  lost 

The  thawing,  also,  takes  place  more  gradually  in  the  woods,  and 
more  time  is  given  for  the  waters  to  be  absorbed,  or  if  they  flow  away 
they  disappt;ar  less  rapimy  ana  do  little  damage  to  the  land  below. 

If  forests  then  did  no  more  for  ns  than  this:  preserve  the  sources  of 
our  supply  of  water  and  ensure  their  even  and  continual  flow  through- 
out the  year,  their  preservation  would  be  of  the  utmost  importance 
to  the  State. 

We  are  just  now  emergiiyr  from  the  era  of  steam  to  that  of  elec- 
tricity. For  the  economical  manufacture  of  this  new  force,  the  atten- 
tion of  scientific  men  is  now  directed  to  the  water  po^wrer  that  lies 
unused  throughout  the  land.  Power  sufficient  to  drive  all  our  ma- 
chinery, light  the  nation  and  heat  her  dwellings,  now  goes  to  waste. 
But  as  soon  as  the  system  of  storing  electricity  is  perfected,  this  un- 
used power  will  become  extremely  valuable  and  important  to  the 
Slate.  How  important  then  for  the  welfare  of  business,  traffic,  and 
domestic  comfort,  is  the  care  and  preservation  of  these  fountains 
that  are  soon  to  be  harnessed  to  the  industries  of  the  State?  How 
soon  the  rivulet  that  runs  by  your  door  may  be  applied  to  the  heating 
and  lighting  of  your  home,  and  to  the  plowing  and  cultivating  of  your 
land  and  the  harvesting  and  threshing  of  your  crops,  no  one  knows. 
How  soon  it  may  be  applied  to  the  carriage  that  conveys  you  and 
yours  along  the  public  highways  of  the  State,  cannot  be  definitely 
stated  now;  but  that  it  will  be  within  the  next  fifty  years,  is  very 
sure,  and  when  that  day  comes,  water  rights  will  be  in  demand  and 
their  use  will  revolutionize  the  age.  Even  now  Niagara  is  being  com- 
pelled to  labor  in  distant  cities,  and  the  day  is  not  far  distant  when 
every  farm  will  have  an  electric  plant  to  drive  an  electric  plow. 

The  State  will  also  have  to  meet  the  problem  of  securinfic  whole- 
some water  for  her  vast  population  congregating  in  the  cities  and 
suburban  villaeres  so  rapidly  developing  within  her  borders.  Even 
now,  Philadelphia  and  Pittsburgh  suffer  during  certain  seasons  of 
the  year,  and  as  they  increase  in  population  and  other  cities  arise  to 
sharo  with  them  the  supply  that  is  inadequate  even  now,  what  enor- 
mous expenditures  of  money  will  be  required  to  meet  their  hourly 
need?  This  problem  cannot  be  long  deferred,  for  at  the  present  rate 
of  growth  we  shall  soon  have  many  millions  dependent  upon  a  single 
stream.  A  century  ago  there  were  but  six  cities  in  the  entire  bounds 
of  the  United  States  that  contained  over  8,000  inhabitants.  Now,  in 
our  own  State  of  Pennsylvania,  we  have  forty-three  cities  with  over 
that  amount  of  people  each,  and  in  three  cities:  Philadelphia,  Pitts- 
burgh and  Allegheny,  there  is  a  population  of  1,800,808  souls.  In  the 
last  decade  these  forty-three  cities  increased  80.51  per  cent.  Let  this 
rate  of  increase  continue  for  another  one-hundred  years,  and  these 
forty-three  cities  will  have  a  population  of  44,198,429  people,  or  over 
1.000.000  each.  This,  with  the  growth  of  other  cities  that  will  arise, 
will  make  the  question  of  the  supply  of  water  one  of  extreme  import- 
ance* to  that  age. 

But  those  are  only  incidental  advantacres  that  forests  secure.  W\v*x\ 
we  consi'ler  the  nuantitv  of  lumber  that  will  be  n^e^le'l  to  hnnso  this 
vast  poulation,  and  all  that  will  be  needed  for  every  kind  of  public  and 
23-7-94 
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domestic  use,  we  can  begin  to  appreciate  the  importance  of  thi^  sub- 
ject to  the  State.  If  the  208,612  miles  of  railroad  that  now  exist  in 
the  United  States  use  each  year  1,877,508,000  feet  (board  measure)  of 
lumber  for  ties  alone,  what  will  their  directors  do  when  the  railroad 
system  reaches  1,000,000  of  miles  requiring  9,000,000,000  feet  of  lum- 
ber for  ties  every  year?  This  is  but  one  among  the  many  industries 
that  will  then  exist,  and  be  equally  dependent  upon  the  supply  of 
timber  for  support 

Is  this  a  long  look  forward  in  the  economics  of  a  nation  such  as 
this?  Is  this  occupying  our  attention  in  this  year  1894  with  subjects 
too  remote,  esi)eclally  when  we  remember  that  it  take^  a  hundred 
years  to  grow  a  pine  and  two  hundred  years  to  mature  an  oak?  Is 
it  not  time  for  some  authoritative  voice  to  cry,  'Woodman  spare  that 
tree?'' 

Who  shall  utter  this  command?  I  answer  unhesitatingly,  the  order 
must  be  given  by  the  State.  No  private  individual  can  hope,  unaided, 
to  bring  about  the  desired  result.  The  time  that  is  necessary  to 
mature  a  crop,  and  the  absence  of  laws  of  primogeniture,  or  entail, 
will  deter  individuals  from  attempting  a  task  the  benefits  of  which 
must  accrue  to  the  advantage  of  a  generation  yet  unborn.  The  State 
manifestly  must  assume  control,  for  it  never  dies,  and  its  interests  al- 
ways remain  the  same. 

How  shall  this  control  be  brought  about?  I  answer,  by  the  pur- 
chase, as  far  as  possible  of  all  unseated  lands.  Throughout  the  State 
there  are  large  districts  that  can  never  be  put  to  profitable  use  for 
the  purpose  of  agriculture,  owing  to  their  location  on  rocky  slopes 
and  to  tiie  quality  of  their  soils.  All  such  tracts  should  be  purchased 
by  the  State,  together  with  all  lands  that  are  forfeited  for  tax.  These 
lands  should  be  put  under  the  control  of  competent  foresters,  who 
should  see  that  they  are  planted  in  timber  of  valuable  sorts,  and  that 
the  growing  trees  are  properly  cared  for  and  protected  from  injury 
from  every  source.  Strict  laws  should  be  enacted  regulating  fires  and 
providing  for  their  extinguishment  whenever  they  are  discovered.  To 
aid  in  this,  railroad  companies  should  be  held  responsible  for  fires 
along  their  line  of  road  and  fire  guards  should  be  required  of  them, 
to  i)atrol  their  road  during  the  season  when  fires  are  likely  to  occur. 
Tte  roadsides  for  at  least  four  rods  wide  through  forests  should  be 
kept  clean  and  free  from  inflammable  materials,  and  the  superin- 
tendent and  section  boss  should  be  held  liable,  under  penalty  of  fine 
and  imprisonment,  for  neglect  of  duty  in  this  respect  All  constables, 
overseers  of  the  poor,  road  supervisors,  school  directors,  justices  of  the 
'peace  and  sheriffs,  diould  be  fire  wardens,  whose  duties  will  be  to 
see  that  fires  are  promptly  extinguished  when  they  occur,  and  take 
measures  to  discover  their  cause,  and  secure  the  arrest  and  punish- 
ment of  the  guilty.  These  officials  to  be  paid  for  the  time  actually 
used  in  the  discharge  of  their  duty,  and  have  i)ower  to  call  upon  any 
citizen  for  aid,  the  citizen  to  be  paid  for  such  service  as  he  may  ren- 
der. 

It  is  objected  that  this  would  prove  a  very  expensive  and  compli- 
cated department  of  State  control,  and  open  the  way  for  all  descrip- 
tions of  speculation  and  fraud.  The  answer  to  this  is,  that,  in  coun- 
tries where  similar  svsfems  have  ben  practiced  for  many  years,  no 
such  difficulties  are  found  to  exist.    The  great  number  of  those  on 
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guard,  whose  sworn  duty  requires  them  to  discover  and  report. those 
who  violate  the  law,  renders  it  extremely  difficult  for  the  guilty  to 
avoid  detection  or  escape  the  punishment  of  their  crimes.  The  ex- 
pense of  such  an  undertaking  is  necessarily  very  great,  but  great  as  i1 
undoubtedly  must  be,  the  revenue  derived  from  this  investment  wiU, 
as  I  hope  to  show,  abundantly  justify  all  of  the  outlay  that  it  requires. 
Let  us  for  a  little  while  examine  the  financial  side  of  this  qiiestion  as 
it  appears. 

The  CJommonwealth  of  Pennsylvania  contains  about  46,000  square 
miles  of  land,  which  is  equal  to  about  29,440,000  acres.  Of  this  about 
7,000,000  is  in  woods,  of  a  little  less  than  one-fourth  of  the  entire 
State  is  now  covered  with  forest  growth.  In  Europe,  about  one-fourth 
to  oiie-third  is  the  proi>ortion  of  woods  to  cultivated  fields;  the  gen- 
eral average  being  29.5.  The  present  area  in  woods  in  Pennsylvania 
ia  very  nearly  that  of  the  countries  where  forestry  has  long  been  prac.- 
Uced:;  that  ot  Gtermany  being  25^  per  cent,  whilst  here  in  Pennsyl- 
vania w6  have  24.3  per  cent  *^The  government  forests  in  Germany 
amount  to  12,000,000  acres;  private  and  communal  forests,  22,000,000 
acres;  making  a  total  of  34,000,000  acres. 

These  forests  produce  annually  about  55  cubic  feet  of  lumber  per 
acre,  or  a  total  of  1,870,000,000  cubic  feet.  The  total  gross  income 
each  year  is  |95,000,000,  and  the  entire  expenditures  are  $38,000,000, 
or  40  per  cent,  of  the  income;  leaving  a  net  profit  of  f 57,000,000, 

rChe  $38,000,000  of  expenses  are  made  up  as  follows:  Sixteen  per 
cent  for  cultivation,  roads,  etc;  32  per  cent  for  lumbering;  52  per 
cent  for  Administration  or  protection.  The  expenses  amount  to  about 
11.12  per  acre  and  the  profits  to  about  f  1.60  per  acre  each  yeah 

Similar  profits  are  realized  on  other  lands. 

The  Budget  from  the  Prussian  Forest  Department  for  the  year 
1886-7,  showing  a  total  average  in  forest  of  5,943,896  acres  is  given  as 
follows: 

*' Annual  income  according  to  the  average  for  the  last  five  years  is 
f  13^44,520.  The  total  average  expenses  were,  each  year  $7,392,785 
giving  a  net  annual  income  of  f  5,951,735." 

Here  the  expenses  were  divided  as  follows: 

Administration,    : 33.8  ^per  cent 

Labor  and  inaterial,  . . . : 56.7  per  cent 

Scientific  purposes, : 0.6  per  ceht 

Miscellaneous,  8.9  j^t  celit 

Total, 100.0 

(Femow,  pages  185-186.) 

Iiet  us  now  apply  these  figures  to  the  conditions  as  they  exist  in 
Pennsylvania,  If  ihe  7,000,000  acres  of  wood  land  in  Pennsylvania 
could  be  purchased  for  an  average  of  two  dollars  an  acre,  (and  un- 
doubtedly a  large  portion  of  it  could  be  bought  for  less),  they  would 
cost  the  State  f  14,000,000.  The  interest  on  this  for  90  years  at  .03 
per  cent  would  be  137,800,000,  which  added  to  the  purchase  money, 
would  make  the  total  amount  invested,  151,800,000.  At  the  end  of  90 
years,  the  wood  on  that  land  would  be  worth,  according  to  the  Ger- 
man and  Prussian  experience,  |2.72  per  acre  for  each  year  of  growth. 
One  dollar  and  twelve  cents  of  this  would  be  for  expenses  and  the 
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balance  of  f  1.60  per  acre  wonld  be  clear  profit.  This  would  make  the 
7,000»000  acree  worth,  clear  of  the  expense  of  maintenace,  the  sum  of 
11,008,000,000  or  a  clear  profit  after  deducting  the  cost  of  the  land 
and  the  interest,  of  f 950,200,000. 

The  expenses  of  the  State  government  of  Pennsylvania  in  1889 
were  f 8,182,847.34.  This  profit  on  the  wood  lands  of  the  Common- 
wealth at  the  end  of  the  90  years,  would  pay  the  entire  expenses  of 
the  State  for  90  years  at  the  rate  of  expenses  in  1889,  and  the  State 
Treasurer  who  went  out  of  oflBce  in  1983  could  pay  over  to  his  suc- 
cessor in  addition,  the  siini  of  |2 19,743,770. 

Hut  the  point  is  raised  that  it  would  be  impossible  for  the  State  to 
evcT  secure  all  of  the  wood  lauds  of  the  Commonwealth,  inasmuch  as 
they  are  distributed  in  the  hands  of  individual  owners  and  are  part 
of  farms  that  the  possessors  would  not  sell  at  any  reasonable  price. 
Undoubtedly  this  is  true,  and  being  true,  what  ought  to  be  the  policy 
of  the  State  towards  these  individual  owners? 

Under  the  present  system  in  Pennsylvania,  no  one  can  afford  to  own 
woodlands  and  hold  them  for  a  period  of  forty  years,  much  less  ninety. 
The  system  of  taxation  is  such  that  they  will  be  confiscated  by  the 
State.  Let  me  illustrate  what  I  mean.  I  know  of  a  tract  of  land  in 
Centre  county,  containing  190  acres,  that  was  cleared  of  its  timber 
just  about  40  years  ago,  and  allowed  to  grow  up  again,  so  that  the 
present  timber  growth  represents  the  growth  of  about  40  years.  The 
annual  tax  on  this  is  |16.63.  This  sum  paid  annually  and  compound- 
ed for  40  years  at  6  per  cent  would  amount  to  f2,727.32.  An  effort 
ha€  been  made  several  times  to  sell  the  timber,  and  although  it  is 
situated  along  a  railroad  and  is  easily  worked,  the  highest  price  ever 
offered  for  the  stumpage  is  f9.00  per  acre  which  wouldbe  for  the  tract 
f  1,710.00;  or  f  1,017.32  less  than  the  sum  paid  for  taxes  in  the  last 
forty  years.  If  the  tract  is  held  for  fifty  years,  the  tax  would  reach 
15,116.58  and  if  f  12  per  acre  were  then  offered  for  the  &tumpage,  the 
loss  to  the  owner  would  be  f  2,838.  Part  of  this  tract  was  cut  off  and  the 
entire  product  was  25  cords  of  wood  to  the  acre,  which  at  40  cents 
per  cord,  would  be  f  10.00. 

But  this  is  only  part  of  the  loss  that  the  owner  of  the  land  sustains. 
If  the  land  itself  were  worth  originally  f2.00  per  acre,  this  sum  at 
compound  interest  at  6  per  cent,  for  40  years  would  amount  to  |20.57 
making  the  190  acres  cost  without  the  taxes,  $3,908.30  which  sum 
added  to  f 2,727.32,  the  amount  paid  for  taxes  would  make  a  total  coet 
of  16,635.62;  and  all  that  the  land  -will  bring  is  for  the  timber, 
f  1,710;  atod  for  the  land,  $380;  a  total  of  |2,090;  making  a  net  loss  to 
the  owner  in  forty  years  of  f 4,545.62. 

I  know  of  other  cases  where  the  tax  on  unseated  lands  this  year  is 
30  mills,  on  a  valuation  of  f  10  per  acre.  The  tax  therefore  for  forty 
years  would  be  |52.21  per  acre,  and  the  land  reckoned  as  worth  f  2*00 
per  acre,  compounded  for  forty  years  would  be  $20.57  more,  making 
the  property  cost  $72.78  per  acre,  or  $13,828.20  for  the  190  acres. 

If  the  value  of  the  land  is  the  same  at  the  end  of  the  forty  years  as 
in  the  other  case,  the  net  loss  to  the  owner  wotdd  readi  the  sum  of 
$11,738.20. 

This  explains  why  there  are  938  saw-mills  in  Pennsylvania  to-day 
cntting  out  her  forests  as  fast  as  steam  can  drive  their  saws;  and 
this  also  explains  why  it  is^  tliat  large  districts  that  are  annually 
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cleared  of  all  the  value  that  they  poaseob,  attj  abandoned  by  their 
owners  as  not  worth  the  taxes  that  are  yearly  assessed. 

In  \iew  of  these  facts  what  should  be  the  policy  of  the  State  toward 
the  holders  of  wood  lots  within  her  bounds;  and  how  shall  she  in- 
duce these  private  holders  to  stay  their  hands  and  protect  the  timber 
from  destruction?  There  are  at  least  two  methods  by  which  this  can 
be  done.  The  first  is  to  free  all  timber  lands  from  taxation  and  levy 
tax  only  on  the  product  that  may  be  removed.  As,  for  instance,  tax 
the  kimber  that  is  sold  and  the  cord  wood  that  is  cut  This  would 
tend  to  arrest  the  destruction  of  the  timber,  inasmuch  as  the  only 
exx>ense  that  the  owner  incurs  in  its  preservation  is  the  money 
that  he  has  invested  in  the  land  and  the  interest  that  annually  ac- 
crues, and  yet  a  reasonable  tax  would  be  secured  by  the  State  from 
fire-wood,  bark  and  timber  annually  cut  Objection  may  be  raised  to 
this  by  districts  which  are  comjwsed  principally  of  unseated  lands, 
because  the  relief  of  their  lands  from  tax  would  diminish  their 
revenue  to  the  extent  of  making  it  impossible  to  meet  the  expenses  of 
local  government  in  their  midst  I  regret  that  there  is  not  time  to  dis- 
cuss this  question  in  detail,  for  then  I  would  expect  to  prove  that 
which  I  can  now  simply  assert;  that  in  the  near  future,  the  State  will 
assume  all  of  the  expenses  of  local  government,  such  as  the  care  of 
roads,  schools  and  poor.  Taxes  for  their  support,  will  be  levied  only 
on  productive  property  according  to  its  productive  power,  and  distri- 
bution will  be  made  to  the  several  districts  of  the  State  according  to 
their  needs.  When  this  is  done,  then  the  objection  to  removing  the 
tax  on  wood  lands  will  lose  its  force. 

The  other  plan  that  I  propose  for  the  preservation  of  our  woodlands 
is,  I  believe  equally  simple  in  its  execution  and  salutary  in  its  results, 
and  is  also  absolutely  fair  to  the  individual  and  to  the  State. 

Let  all  unseated  lands  and  woodlots  be  valued  from  the  best  obtain- 
able  data,  at  their  cash  value  ten  years  ago.  Let  them  also  be  valued 
at  their  cash  price  to-day.  If  these  lands  have  risen  in  value,  divide 
the  difference  in  price  by  ten  to  get  the  annual  increase,  and  let  this 
annual  increase  represent  6  per  cent,  of  the  sum  on  which  the  millage 
should  be  laid.  For  example,  where  the  cash  value  of  the  land  on  the 
first  of  January,  1883,  was  found  to  be  six  dollars  per  acre,  and  its 
value  January  1st,  1893,  is  nine  dollars  per  acre,  the  increase  in  the 
ten  years  is  |3  or  .30  per  year.  This  .30  is  six  per  cent  of  f  5,  and  the 
land  therefore  for  purposes  of  taxation  should  be  rated  as  worth  five 
dollars  per  acre.  This  is  done  on  the  principle  that  a  man  ought  to  be 
able  to  realize  as  loll  interest  on  his  money  invested  in  wood  lands, 
as  if  he  were  to  invest  it  in  improved  property  or  ordinary  business; 
otherwise  he  will  refuse  to  hold  the  unproductive  property  and  will 
strip  it  of  its  value  and  then  abandon  it  to  the  State. 

If  the  timber  is  to  be  preserved  by  the  individual,  the  State  must 
make  it  to  his  pecuniary  interest  to  protect  it,  and  make  it  possible 
for  capitalists  to  invest  their  surplus  funds  in  wood-lots  and  keep 
them  intact  until  the  growth  shall  have  reached  maturity,  thus  ac- 
complishing the  object  of  the  State — the  preservation  of  the  forest 
lands. 

In  order  that  forest  lands  may  become  remunerative  to  the  State, 
it  will  be  necessary,  as  I  have  intimated,  to  have  them  planted  with 
valnable  varietie«  of  trees,  and  thepe  would  have  to  be  cared  for  by 
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competent  foresters,  who  would  see  that  the  condition  to  favorable 
growth  was  constantly  maintained.  The  eifect  of  this  would  be  to 
instruct  private  owners  in  the  best  methods  of  timber  culture,  and  the 
well  kept  fopeets  of  the  State  would  be  a  constant  object  lees#n  to  her 
citizens,  stimulating  them  to  the  exercise  of  greater  care  in  foiH^st 
management,  and  would  eventually  result  in  the  wood  lot  becoming 
the  most  valuable  income  producing  portions  of  the  farm. 

Many  more  facts  and  suggestions  might  be  presented  if  there  were 
time,  showing  the  supreme  importance  of  this  subject  to  the  citizens 
of  the  State.  That  it  is  important,  and  that  it  does  affect  in  a  vital 
manner  the  prosperity  and  welfare  of  our  people,  is  ascertained  be- 
yond a  doubt  It  now  remains  for  thoee  of  us  who  are  interested  in 
the  ftiture  of  our  Commonwealth  and  people,  to  initiate  the  movement 
that  will  bring  about  the  results  we  desire. 


WHAT  A  FARM  DEED  mCLUDES. 


Bt  Hon.  GBOROB  W.  HOOD,  Indiana,  Pa. 


Chancellor  Kent  tells  us  that,  "A  deed  is  an  instrument  in  writing 
ui)on  paper  or  parchment,  between  parties  able  to  contract  and  duly 
sealed  and  delivered."  A  deed  is  sometimes  called  a  charter;  but 
most  usually  when  applied  to  the  transaction  of  private  subjects  it  is 
called  a  deed,  because  it  is  the  most  solemn  and  authentic  act  that  a 
man  can  possibly  perform,  with  relation  to  the  disposal  of  his  prop- 
erty. 

Formerly,  when  deeds  were  more  concise  than  at  present,  it  waseus- 
tomary  to  write  as  many  copies  as  there  were  parties,  and  each  cut, 
or  indented  like  the  teeth  of  a  sqjw,  on  the  top  side,  to  tally  or  corres- 
pend  with  the  other,  which  deed  so  made  was  called  an  indenture. 
But  for  a  long  time  indenting  has  only  been  in  use  to  give  name  to 
the  species  of  deed. 

The  most  important  considerations  are  the  requisites  of  a  deed. 
Tfee  first  of  which  is,  that  there  be  persons  able  to  contract,  and  be 
contracted  with  for  the  purposes  intended  by  the  deed;  and  also  a 
thing  or  subject  matter  to  be  contracted  for;  all  of  which  must  be 
expressed  by  sufficient  names.  In  every  grant  there  must  be  a 
grantor,  a  grantee  and  a  thing  granted;  as  in  every  lease  a  lessor,  a 
lessee  and  a  thing  demised.  The  deed  must  be  founded  upon  good 
and  sufficient  consideration.  The  consideration  may  not  be  expressed 
but  it  must  exist.  A  deed  without  consideration  is  of  no  effect  If 
the  consideration  is  upon  usurious  contract,  upon  fraud  or  collusion, 
either  to  deceive  bona  fide  purchasers  or  just  and  lawful  creditors, 
any  of  these  bad  considerations  will  vacate  the  deed.  The  consider- 
ation may  be  either  a  good  or  valuable  one.  A  good  consideration  is 
that  of  blood,  or  of  natural  love  or  affection,  as  when  a  man  grants 
an  estate  to  some  of  his  own  family,  or  a  near  relation.  The  law  re- 
gards such  a  CT'int  a»  founded  on  motivesr  of  c^enorosity,  prudence  and 


No.  7.]    Pennsylvania  State  Boabd  of  Agriohltubb.       369 

natural  duty.  A  valuable  consideration  is  that  of  money,  marriage  or 
the  like,  which  is  an  equivalent  for  the  grant,  and  is  founded  on  mo- 
tives of  justice 

A  deed,  too,  must  be  written  or  printed,  and  it  may  be  in  any  char- 
acter or  language,  but  it  must  be  upon  paper  or  parchment.  It  is  no 
deed  if  written  on  stone,  linen,  leather,  board  or  the  like.  Writing  on 
paper  or  parchment  may  be  less  durable  than  upon  stone  or  wood,  and 
more  liable  to  erasures  than  if  written  upon  linen,  but  it  is  the  law 
coming  down  to  us  through  the  long  line  of  the  centuries,  that  unless 
the  writing  be  upon  paper  or  parchment,  it  is  not  a  deed  of  convey- 
ance within  purview  of  the  law.  There  was  a  time  when  many  con- 
veyances were  made  by  parol,  or  word  of  mouth  only,  without  even  a 
memorandum  in  writing,  but  this  gave  opportunity  for  such  a  variety 
of  frauds,  that  centuries  ago  the  English  Parliament  enacted  a  statute 
declaring  that  all  such  conveyances  should  have  no  greater  force  than 
a  lease  or  an  estate  of  will,  and  to-day  I  know  of  no  nation  recogniz- 
ing parol  sales  of  land  as  good  and  binding  in  law. 

A  deed  also  should  be  signed  and  acknowledged  by  the  parties  mak- 
ing it,  sealed  and  delivered  as  the  solemn  act  of  the  parties,  to  the 
party  purchasing,  and  placed  upon  the  records  in  the  proper  office  pre- 
scribed for  the  recording  of  deeds  in  the  county  where  the  property  is 
situated. 

But,  as  the  subject  assigned  me  relates  to  what  a  farm  deed  in 
eludes,  the  foregoing  may  suffice  for  the  proper  introduction  of  my 
subject.  If  the  farmer  or  whoever  he  may  be,  when  he  desires  to 
purchase  a  property,  would  consult  his  lawyer  as  to  his  title,  and  his 
deed,  in  the  same  spirit  and  with  the  same  intelligence  he  consults  his 
physician,  when  he  or  a  member  of  his  family  ia  sick,  or  as  he  con- 
sults his  pastor  when  he  needs  spiritual  consolation  or  direction  for 
himself  and  family,  he  would  in  the  end  be  the  gainer  and  save  .him- 
self much  aninoyance  and  often  times  neeffles  litigation.  Experi- 
ence has  proven  too  often,  that  the  deed  made  by  the  "Squire^'  at  the 
cross  roads  or  in  the  village  blacksmith  shop,  has  been  the  cause  of 
many  a  long  ^nd  tedious  law  suit. 

Tlie  simpJe  rule  of  law  is,  that  land  in  its  legal  signification  has 
an  indefinite  extent  upwards  as  well  as  downwards,  'SIhijus  est  Solum, 
Ejus  est  usque  at  CaleuuL''  "He  who  owns  the  land,  his  it  is,  even  to  ihe 
sky,"  is  the  maxim  of  the  law  upwards;  therefore,  no  man  may  erect  any 
buildings  or  the  like  to  overhang  another's  land;  and  downwards,  what- 
ever is  in  a  direct  line  between  the  surface  of  any  land  and  the  center 
of  the  earth,  belong:s  to  the  owner  of  the  surface.  So  that  the  word 
land,  means  not  only  the  surface  of  the  earth,  but  everything  over  it, 
and  under  it;  and  th^^efore,  if  a  man  grants  all  his  land,  he  thereby 
grants  all  his  mines  of  metal  and  coal,  his  woods,  his  waters,  and  his 
houses,  his  oil  and  his  gas,  as  well  as  his  fields  and  his  meadows.  By 
the  name  of  lands,  therefore  which  is  '^oraen  Generalissimum,"  every- 
thing terrestrial  will  pass.  So  also  a  deed  carries  with  it  all  the  build- 
ings belonging  to  the  grantor,  whether  mentioned  in  the  deed  or  not, 
and  this  includes  the  lumber  or  any  timber  of  any  old  buildings  which 
have  been  taken  down  or  blown  down  and  been  packed  away  for  fu- 
ture us<»  on  the  farm ;  but  if  there  be  temporary  buildings  erected  on 
the  farm  by  a  third  party,  with  the  consent  of  the  owners,  the  deed 
would  not  convey  these,  as  such  buildings  are  personal  property  and  do 
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not  belong  to  the  Land  owners  to  convey.  The  real  owner  could  move 
them  off  at  his  pleasure,  even  though  the  purchase  of  the  farm 
thought  he  was  buying  all  the  buildings  on  the  land.  Everyt±Ling 
fixed  to  the  real  estate  by  the  owner  of  the  land,  with  the  intention  of 
having  it  remain  permanent,  becomes  part  of  the  freehold,  and  in  de- 
termining what  are  removable  fixtures,  the  criterion  is  the  intention 
to  annex,  not  the  character  of  the  physical  annexation  to  the  realty. 
So  it  is  with  machinery  which  is  a  constituent  part  of  a  manufactory, 
for  which  the  building  has  been  adapted,  and  without  which  it  would 
cease  to  be  such  manufactory;  it  is  part  of  the  freehold  or  reality, 
though  not  actually  fastened  to  it.  A  house  erected  on  the  land 
of  another  becomes  part  of  the  reality.  So,  also,  copper  kettles  in  a 
brewery  are  part  of  the  freehold.  Burr  millstones,  rolls  of  an  iron 
rolling  mill,  as  well  as  the  iron  plates  with  which  the  floor  is  covered, 
and  which  are  an  indispensable  part  of  it,  though  not  manufactured 
for  that  purpose,  are  part  of  the  realty,  and  pass  by  a  sale  thereof. 
Lightning  rods,  furnaces  in  the  cellar,  window-shutters,  and  mantel- 
pieces attached  permanently,  and  which  could  not  be  taken  away 
without  destroying  the  plastering,  go  with  the  house.  Gas  fixtures, 
such  as  chandeliers  and  side-brackets  are  mere  personal  property, 
and  do  not  pass  as  fixtures  by  a  sale  of  the  real  estate  to  which  they  are 
attached.  Pumps,  sinks,  and  watering  troughs  permanently  fixed, 
and  water  pipes  connected  therewith  bringing  water  from  a  distant 
spring,  pass  with  the  realty.  Likewise  passes  with  the  realty  a  din- 
ner bell  attached  to  some  building,  and  a  cider  mill  and  press  in  an 
orchard. 

If  there  be  any  manure  in  the  barn-yard,  or  in  a  compost  heap  on 
the  field  ready  for  immediate  use,  the  buyer  ordinarily,  in  the  absence 
of  any  contrary  agreement,  takes  that  also  as  belonging  to  the  farm; 
though  if  the  owner  had  previously  sold  it  to  another  party,  and  had 
collected  it  together  in  a  heap,  it  would  be  otherwise;  but  a  lessee  of  a 
farm  cannot  remove  the  manure  made  on  the  place  while  he  was  in 
occupation,  though  more  be  there  than  when  he  came. 

Growing  crops  pass  by  the  deed  of  a  farm  unless  they  are  expressly 
reserved,  and  where  it  is  not  intended  to  convey  them,  it  should  be  so 
stated  in  the  deed.  But  if  a  tenant  have  a  lease  of  the  farm,  he  will 
be  entitled  to  his  share  of  the  way-going  crop.  Standing  trees  pass 
with  the  realty;  also  trees  blown  down  or  cut  down  and  still  left  in 
the  woods  where  they  fell;  but  if  cut  down  and  piled  up  into  cord  wood 
ready  for  sale,  the  wood  becomes  personal  property,  and  does  not  pass 
by  a  sale  of  the  realty. 

Fences  standing  upon  the  farm,  piles  of  hop  poles  stored  away  if 
once  used  upon  the  farm,  pass  with  a  sale  of  the  realty,  but  new  fenc- 
ing material  just  bought  and  never  attiiched  to  the  soil,  and  loose  poles 
or  boards  merely  laid  across  the  beams  of  the  bam  and  never  fast- 
ened to  it,  would  not  pass  with  a  sale  of  the  realty.  It  is  the  law  in 
the  State  of  New  York,  and  in  New  Hampshire  as  well,  that  ornamental 
statutes  and  vases,  etc.,  permanently  erected  and  resting  on  the  ground 
by  their  own  weight,  merely,  pass  by  a  sale  of  the  realty,  unless  ex- 
pressly reserved  in  the  deed. 

Time  will  not  allow  me  to  speak  in  detail  of  the  gen- 
eral laws  of  purchase  and  sale  of  land,  about  which  much 
may  be  said,  but  knowing  what  is  included  in  the  deed  as  to 
the  property  upon  the  surface  of  the  land,  an  important  inquiry  is, 
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as  to  how  far  the  farm  extondsand  to  ascertain  its  proper  boundaries. 
First,  inquire  as  to  the  number  of  acres  stated  in  the  deed;  second, 
the  length  of  the  boundary  lines  running  around  the  farm,  and  third, 
the  area  inclosed  within  the  described  monuments,  sn^h  as  stakes, 
stones,  trees,  rocks  or  whatever  may  be  described  as  corners  of  the 
farm.  Whilst  it  is  important  that  the  number  of  acres  stated  in  th^ 
deed  are  actually  contained  within  the  described  boundaries,  yet  this 
is  the  weakest  means  of  knowing  the  real  extent  of  the  farm,  es- 
pecially if  the  deed  contains  (as  so  many  of  them  do),  the  words  more  or 
It  ss.  If  a  fjirm  is  bought  for  a  given  price,  no  action  could  be  main- 
tained against  the  seller  for  deficiency  in  the  number  of  acres  expressed 
in  the  deed,  unless  it  clearly  appeared  that  the  land  was  bought  at 
so  much  per  acre.  The  length  of  the  boundary  lines  running  around 
the  farm  are  very  necessary  to  be  correctly  ascertained  and  known, 
and  the  deed  should  set-forth  clearly  and  accurately,  the  distance  from 
the  various  points  marked  upon  the  land;  but  this  is  not  the  most  im- 
portant, or  controlling  feature.  The  number  of  acres  enclosed  within 
the  described  monuments  is  by  far  the  most  important,  and  in  case 
any  dispute  arise  or  any  difference  between  them,  controls  all  the 
rest. 

If  the  boundary  lines  are  described  as  beginning  at  a  certain  tree, 
or  stones,  or  whatever  it  may  be,  thence  to  ^  particular  rock,  tree, 
stump  or  monument,  and  so  on  around  the  farm,  the  deed  conveys 
all  the  land  between  inside  those  monuments,  no  matter  what  the  deed 
calls  for  in  nunjber  of  acres,  whether  it  be  more  or  less.  The  moun- 
ments  or  marks  should  be  fixed  and  definite,  because  they  control  the 
side  lines  of  the  farm,  and  if  removed  or  tampered  with  by  some  de- 
signing person,  they  should  be  speedily  replaced  and  kept  permanent 
in  their  position.  It  matters  not  to  the  purqhaser  whether  the  seller 
represented  that  the  boundaries  contained  more  acres  than  he  after- 
wards found  out  he  had  actually  gotten,  because  he  has  no  legal  re- 
dress; but  where  a  fra«udulent  statement  of  the  boundaries  is  made, 
it  would  release  the  purchaser  from  the  sale,  although  the  farm  con- 
tained as  many,  or  even  more  acres  than  the  parties  called  it  in  mak- 
ing the  bargain.  Hence,  the  all  important  inquiry  to  make  at  the 
time  of  purchasing,  is  to  have  the  monument  or  marks  definitely  and 
accurately  fixed,  and  it  necessarily  follows  that  the  deed  includes  all 
the  land  inclosed  by  those  monuments.  The  boundary  line,  too,  if 
described  in  the  deed  as  running  to  a  tree,  stump  or  rock,  it  ordinarily 
goes  to  the  center  of  the  object.  If  the  line  is  described  as  running 
along  a  waU  or  fence,  it  passes  along  the  middle  of  it,  and  as  is  the 
custom  in  our  State,  line  fences  are  built  fairly  on  the  described  line, 
even  though  it  be  a  worm  or  "Virgina"  fence,  as  it  is  sometimes  called. 

If  the  farm  bounds  by  or  on  a  river,  creek,  brook,  rivulet,  or  stream 
of  any  kind,  it  usually  extends  to  the  middle  of  the  current,  not  al- 
ways to  the  middle  of  the  water,  but  to  the  thread  of  the  stream. 
Sometimes  a  farm  is  bounded  on  a  mill-pond,  a  reservoir,  or  an  arti- 
ficial pond  through  which  a  current  clearly  makes  its  way,  and  in 
this  c(\<e  the  farmer  owns  to  the  center  of  the  current.  If,  however, 
the  land  in  b<»unded  by  a  lake  or  a  vast  natural  pond,  the  line  stops 
at  the  low  water  mark  on  the  shore  and  does  not  extend  into  the 
pond.  This  construction  is  founded  on  the  principal  that  the  public 
have  rights  of  navigation,  sailing,  fishing  and  the  like  on  large  streams 
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of  water.  As  to  lands  bounding  on  the  sea-shore,  some  peculiar  pro- 
visions exist,  but  as  no  Pennsylvania  farm  can  be  bounded  by  the  sea, 
it  is  of  but  little  moment  whether  this  part  of  my  mibject  secures 
much,  attention. 

In  the  State  of  Massachusetts,  if  a  deed  describes  the  land  as 
bounded  '"by  the  sea,"  ^^by  the  salt  water''  bay,  harbor,  cove,  creek, 
stream  or  tide  water,  it  generally  includes  the  whole  flats  down  to 
low  w^^ator  mark  (if  not  over  100  rods),  including  the  exclusive  right  to 
gather  the  sea  weed  or  other  such  thing  washed  up  thereon  by  the 
tide.  On  the  other  hand,  if  the  deed  bounds  by  the  sea-shore,  strand, 
beach  or  cliff,  it  extends  only  to  high  water  mark,  and  gives  no 
rights  to  the  flats.  The  strip  of  land  between  high  and  low  water 
mark,  termed  "the  flats^'  has  Ineen  a  subject  of  much  contention,  and  the 
question  is  often  raised  as  to  whom  it  belongs,  whether  to  the  owner 
of  the  upland  or  to  the  public. 

Many  nice  and  subtle  decisions  have  been  made,  perhaps  formed  on 
better  reasons  than  are  apparent,  which  might  be  termed  what  we 
call  the  ^'niceties"  of  the  law,  but  in  the  midst  of  them  all,  one  is 
tempted  to  exclaim  with  the  Earl  of  Warwick,  in  Shakespeare's 
Henry  the  VI: 

"Between  two  hawks,  whi'di  flies  the  higher  piltch; 
Between  two  dogs  which  hath  the  deeper  mouth; 
Between  two  horses,  which  doth  bear  him  best; 
Between  two  girls,  which  hath  the  merriest  eye; 
I  have  perhaps  some  shallow  spirit  of  judgment; 
But  in  these  nice  sharp  "quitlets"  of  the  law, 
Good  faith,  I  am  no  wiser  than  a  daw-" 
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Adams,      

Allegheny 

Armstrong 

Beaver.     

Bedford 

Berks 

Blair.     

Bradford 

Bucks,     

Butler 

Cambria,     

Cameron.    

Carbon 

Centre.    

Chester 

Cla/ion 

Clearfield 

Clinton 

Columbia,     

Crawford.     

Cumberland 

Dauphin 

Delaware 

Elk 

Erie 

Fayette.     

Forest 

Franklin 

Fulton 

Greene 

Huntingdon 

Indiana,     
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Lancaster.     

Lackawanna 

Lawrence , 

Lebanon 

Lehigh 

Luzerne,     

Lycoming 

McKean 

Mercer 

Mifflin 
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Montgomery,     . . . 

Montour 

Northampton.    . . . 
Northumberland, 

Perry 

Philadelphia.     ... 

Pike 

Potter 

Schuylkill 
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Somerset 

Sullivan 

SusQuehanna.     . . . 

Tioga 

Union 

Venango 

Warren,     

Washington 

Wayne 

Westmoreland.     . 

Wyoming,     

York.     


16,390.056 

17.962.830 
3.663.908 
5.381.172 
3.962.047 

21.429,502 
3.868.205 
8.293.689 

18,565,583 
5,012.491 
1. 352.343 


488.200 
5,084.563 
25.425.967 
2.779.989 
1.718.869 
2.028.610 
3.254.346 
6,058.629 
8.748.133 
7,175.872 
8.873.456 
286,772 
6.782.858 
7.369.275 


19,889,119 
25,394,395 
6.253.459 
7.858.586 
6,324.760 
26,516.391 
4.995.315 
13.459.225 
28.766.280 
9.604.550 
2.827.438 


11,911,072 
1.145.960 
4.447.781 
5.147.005 
3.118.954 
1.307.096 
2,617.450 

35.454.432 


929.170 

7.073.465 

37.243.640 

5,205.456 

3,578,785 

3,343.203 

5.085,413 

11.726,962 

15,645,317 

18.000.746 

14.796.210 

676.750 

14.114.964 

9.794,617 

343.912 

16.266.894 

1.725.609 

7.442.626 

6.570,952 

6.847,960 

2.994,868 

3.448.455 

62,599,461 


3,942.890 
7.085.000 
9.913.608 
6.100.25& 
4.110.234 
276.820 
4,793.787 
4.149.675 
2.000.743 

20.290.748 
2.614.949 
2.535.675 
6.766.803 
3.317.790 

13.659.960 

959.200 

730.986 

3.097,598 


8.874.520 
314.155 
5.3S2.470 
8.404.497 
6.800.718 
2.149,597 
1.598.186 

14.943.098 
2.188.166 

12.576.343 
1.628.580 

13.695.948 


6.831.599 
11.289.394 
15.518.918   i 
12.497.545   i 
7,472.791 
1.441.361   ! 
9.022,237 
6,777.256 
2,861.730 
29.564.665 
2.703.853 
14.259,635 
8.065,626   I 
5.494.933   ! 
26,277.400   | 
1.639.070 
1.776.291   ' 
7.024.644   I 
3.911.U0  I 
8.764.526 
851,328 
6,115.268 
6.246,289 
4.949.388 
5.375.713 
3.378.135 
20.937.686 
6,410.780 
16.036.203 
3.247.140 
23.495.341 


I  960 
318 
126 

119 
166 
L46 
245 
<  213 
'  348 
J76 


1.: 


1^-4  no 

i~.> -..198 

46. 73.. 688 

7.784,127 

5.931,360 

4,797.040 

9.015.460 

21.905.661 

22.474,577 

19.053.433 

19,288.727 

1.019.820 

23.991.607 

18,250.968 

619.398 

23,775,174 

2,665.042 

13.554.374 

9.445.678 

12.945,069 

5.362.623 

6.351.175 

70.724.908 


11.614.044 

19.016,808 

23.555.476 

21.565.724 

11.212.366 

.  1.566,250 

22.048.299 

9.133.277 

4,459,114 

40.902,050 

4.615,655 

20,991.169 

12,430.987 

8,750,896 

18,945.000 

2.213.325 

2.942.348 

8.643.655 

6.769.403 

12.043.715 

1,658,109 

16.707.011 

10.923.925 

7.891.977 

7.211.006 

6,976.674 

89.015,006 

8.816,220 

28,210.826 

6.638,160 

86,358.484 


Total  value  in  1850. 
Total  value  in  1860, 
Total  value  in  1870, 
Total  value  in  1880. 
Total  value  in  1890. 


n  :  '   576 

■|.^  ^11  )56 
ii:  '..^  <i65 
jL'..'-.  m 

■'■  •  163 
:^j-i  r74 

-  ■..'■•  r72 
■-■:.  ■!'•  567 

.■..I.  J.:>58 
.  ,  +1  143 
^.l::  •.■)68 

■  ■■J.i20 

V  I-;, 175 
:■:.'■■*  448 
;■'  i^'.-..U3 

;■'.  ■:..428 

>       V  )43 

.:■■■■ ''.151 
7  ■-■•■:.  ^76 
:i,:--J40 
'.     . .'  .180  , 
]■.;■::  .115  ■ 

■  ilO   j 
>88   I 

Ai,  OlA,  <$13 

20.270,434   | 

603.490 
19,642.673 

«  t^r  -21 

^  ■■■■-■  H61  I 
42 
71 
74 
19 

■      '4% 
^      72 


IV  i'7r.;'77 
llM'.j  .79 
]-.'"■:.  135 

:.;.  i:i.:49 

'71 
75 

3.783.609 
18.405,888 
11,006.245 
8.478.217 
13.638.460 
2,391.693 
4,341.945 
9,829.814 
6.061.330 
11.858,391 
2.174.096 
13,479,029 
13.550,131 
7.705,281 
7.956.538 
7.719.618 
85.284.957 
8.392.507 
30.650.823 
5.671,915 
81.142,021 


$11,702,920 
47,079.330 
12.376.767 
18.707,310 
9.223.864 
38,375,610 
6.732.620 
20.171.460 
30.489.270 
20.056.386 
6.852.230 
677.010 
8.708.820 
9.058.030 
36,683.210 
9,284,110 
9.247.540 
4.458.720 
7.414.020 
22.861.815 
16.225,440 
15.182.470 
15.136.170 
1.346.670 
Z1.U31.100 
19.795.250 
963.530 
16.782.370 
2,237.645 
15.652.320 
7.410.865 
15,068,660 
8,401.270 
5.116,270 
68.860,690 
6.426,960 
10.698,130 
14,014,780 
16.462,840 
10.164.780 
18,366.710 
3,559,160 
18.505,350 
6.396.670 
4.304.660 
39.617,880 
3.516,940 
15.837.360 
10.180.840 
6.949.730 
15.630,770 
2.721.900 
5.331.650 
9.536.640 
5.305.660 
11.726.250 
2.300.140 
12.458.160 
13.501,522 
6.873,970 
8,134.680 
7.006.540 
34.093.540 
8,423.470 
83.481.515 
5.429.380 
26.908.016 


$407,876,099 

662.050.707 

1,043.481.683 

975.689,410 

922,240.233 
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FEEDING  STANDARDS. 

(A  table  alluded  to  by  Dr.  H.  P.  Armsby,  in  addresses  before  the 
Board  of  Agriculture  and  Farmers'  Institutes.  Taken  from  the  annual 
report  of  the  Pennsylvania  State  College  for  1893.) 

P«B  Day  and  per  1,000  Pounds  Live  Weight. 


• 
a 

II 

Nutritive  (DlgesUble) 
Substanoes. 

1 

11 

, 

d 

• 

If 

an 

2 

1 

1.   Oxen  at  rest  in  stall 

Urn. 
17.6 
2U.0 
22.6 
24.0 
26.0 
•/O.O 
21  0 
23.0 
240 
27.0 
2«.0 
26.0 
280 
26.0 

86.0 
8i.O 
28.6 

22.0 
2<4 
240 
24.0 
240 

28.0 
26.0 
230 
22.6 
22.0 

42.0 
840 
81.6 
270 
21.0 

Lbi. 
0.7 
1.2 
1.6 
1  6 
2.4 
1.6 
1.7 
2.3 
26 
25 
8.0 
2.7 
8.0 
8.6 

6.0 
40 
2.7 

4.0 
8X 
26 
2.0 
1.6 

8.2 
27 
2.1 
1.7 
1.4 

7  6 
6.0 
48 
8.4 
2.6 

Lbt. 

8.0 
10  3 
11.4 
11.8 
18.2 

9.6 
10.4 
12.6 
12.6 
16.0 
14.8 
14  8 
16.2 
14.4 

Lb$. 
0.16 
0.20 
0.26 
0.80 
0.60 
0.40 
0.60 
0.80 
0.40 
0.60 
0.70 
O.HO 
0.50 
O.IIU 

Lbt. 
8.86 
11.70 
18.16 
18.20 
16.I0 
11.40 
12.70 
16.60 
15.40 
18.00 
18.50 
18.10 
18.70 
18.50 

82.60 
28.00 
20.20 

19.8 

i;.7 

Iff.  6 
15.4 
13.V 

19.6 
16.6 
14.0 
18.0 
12.1 

87.6 
80.0 
28.0 
2a.8 
18.7 

L 

bt. 
12  0 

1.   Wo<*l  Bbeep,  ooarber  breeds, 

Wool  Bbeep    flner  breeds 

8.  Oxen  moderately  worked 

Oxen  bO't^ily  worked 

4.  UorBOB  llKhtly  wrked 

liurses  mttderately  worked, 

Horsea  bearily  worked, 

6.  MiikoowB, 

6.  FattenloK  ozoD.  iBt  period, 

Pattening  oxeo,  2d  period, 

Patteolntf  oxen,  8d  period,    . 

7.  Ftttiening  ^beep.  Ist  period, 

Fattening  Btaet-p.  2d  p«r1od, 

8.  Fattening  Bwine.  1st  period, 

276 
24.0 
17-& 

1 

(>  6 

Fattening  swine,  2d  period, 

6  0 

Fattening  swine,  8d  period,  .............. 

MA 

9.  Gnawing  cattle : 

Age.    Monthi.                 per  head. 

2-8                               150  lbs 

8-6                               800  lbs 

e-12                             600lb8., 

12—18                              TOOlbJi 

18.8 
13  6 
13.5 
18.0 
12.0 

16.6 
K.3 
11.4 
10.9 
10.4 

2.0 
1  0 
06 
04 
0.8 

0.8 
0.6 
0.6 
0.4 
0.8 

1  :  4.7 
1  :  6.0 
1  :  6.0 
1  :  7.0 

18-24                             850  lbs., 

1  :  8.0 

10.  Qrowing  Bbeep : 

6-8                               68  lbs 

fr-8                                67lb5 

8-11                               76  lbs 

11-16                               82  lbs 

16-20                               86  lbs 

U.  Q«,wlogmp.,.:                       ^^^ 

8-6                               100  lbs., 

1  :  6.6 
I  :  6.6 
1  :  6.0 
1:70 
1  :  8.0 

80.0 
260 
28.7 
2U4 
16.2 

1  :  4.0 
I  :  6.0 

bS                              126  lbs 

8-8                               170  lbs 

8—12                             250  lbs 

1:66 
1  :  6.0 
1  :  8.6 

1 

Per  Day  and  Head. 


Growing  cattle : 

Age.    Month*. 

2-8 

8-6 

6-12 
12-18 
18-24 
Growing  Sheep: 

6-^ 

6-8 

8-11 
11-16 
15—20 
Growing  fat  swine : 

2-8 

8-6 

6-6 

6—8 

8-12 


Average  Uve  v>eight 
per  hend. 

150  lbs.,  .  . 

ailUlbs.,  .  . 

600  Ibb.,  .  . 

700  lbs.,  .  . 

850  lbs.,  .  . 

66 lbs.,  .  . 

67  lbs.,  .  . 

75  lbs.,  .  . 

82  lbs.,  .  . 

85  lbs.,  .  . 

AOIbs.,  .  . 

100  lbs.,  .  . 

]251(»s.,  .  . 

170  lbs.,  .  . 

25Ulb8.,  .  . 


8.8 

0.6 

70 

1  0 

12.0 

1.8 

16.8 

1.4 

20.4 

1.4 

1.6 

0.18 

1.7 

O.IT 

1.7 

0.16 

1.8 

0.14 

1.9 

0.12 

2.1 

0.H8 

3.4 

0.50 

8.9 

054 

4.6 

0  58 

6.2 

0.62 

1.60 
2.50 
2.06 
8.47 
4.05 


•Tlie  fattening  mtions  are  oaioolated  for  1,000  lb.  lire  weight  at  the  beginning  cif  the  fattening. 
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CEREAL  CROPS  OF  THE  UNITED  STATES. 


Crops  of  1874. 

1875. 

Basbels. 

Ayerage  yield 
per  acre. 

Acres. 

Bushels. 

Ayernffe  yield 
per  acre. 

Acres. 

Wheat 

Com, 

Oats, 

Rye 

Barley 

809. 10?.  700 
8oO.I48  5*0 
240.W9.(M) 
14.990.9U0 
S2, 552, 500 

12  3 
20.7 
22.0 
13.4 
20.6 

24.967.027 

4l.0it.918 

10,897,412 

l.lltt.716 

1,580,6.6 

292.136.000 
l,321.ti6».O00 

354,317,500 
17.722.100 
86,9u8.t00 

no 

29.4 
29.7 
13.0 
20.6 

26.881  513 

44.841.371 

11.915.075 

1,369.788 

1,789.902 

Totals,    .  . 

1,447,163.600 

79,698,699 

2.022,158,200 

86,287,648 

1878. 

1 

1877. 

Bushels. 

Ayerage  yield 
per  acre. 

Acres. 

Bushels. 

Ayerage  yield 
per  acre. 

Acres. 

Illll 

289.856,500 
l,283.8-i7,60'l 

320.884.000 
2O.374,8U0 
88,7.0,500 

10  4 
26  1 
24.0 
13.8 
21.9 

27,627.021 

49.033.364 

13.358,906 

l,4(i8.374 

1,766.511 

364.194.146 

l.S42..'>5H,000 

406  394.000 

21.  no.  lUO 

84.441,400 

13.9 
266 
81.6 
14.9 
31.3 

26,377.546 
60.369,118 
13.826.148 
1.413.903 
1,614,654 

Totals,    .  . 

1,958,153,800 

93.254,178^1    2,168.757,646 

92,500,868 

1878. 

tl879. 

Bushels. 

Ayerage  yield 
per  acre. 

Acres. 

Bushels. 

Ayerage  yield 
per  acre. 

Acres. 

Wbeat. 

Corn,   

Oais 

Rye 

Baney, 

420.122.400 
1,388.218.750 

413.5:8.560 
25.842,7M) 
4i,245,680 

18.1 
269 
81.4 
159 
23.6 

82.108,660 
51.  f)8 1.000 
13  176,500 
],6ri.7U0 
1.7W,400 

4S9.479.=06 
1,754.8».1.535 

4411. 868. 999 
19,831.595 
44.113.495 

13  0 
28.1 
25.3 
10.8 
22.0 

86.480.052 

62.368.869 

16,144.598 

1,842.308 

1,997.717 

Totals,    .  . 

2.290.008.130 

100,288,100  ;    2.696.145,129 

117,788,694 

1880. 

1881. 

Bushels. 

Ayeraffe  yield 
per  acre. 

Acres. 

Bushels. 

Ayerage  yield 
per  acre. 

Acres. 

Wbeat, 

Corn,  

Oats 

Rye 

Barley, 

498.549.86S 
1,717.434,543 

417.88.1.380 
24.540.829 
45.I6-V346 

2.708,575.966 

i:j  I 
27.6 
358 
13.9 
34.5 

87. 936.717 
62,  >1  ,842 
16.1K7.977 
1,767.619 
1.844  829 

883.280.0fK) 

1,194.916.000 

416  481.000 

2o.;ota.o 

41,161,330 

10  2 
18.6 
24  7 

11  6 
30.9 

87.700,020 

64,262.025 

16.881,600 

1.789.100 

1.967,510 

Tou  s,    .  . 

120,108,484  ii    2,056,548,870 

122,669,255 

1882. 

1883. 

Bushils. 

Ayer*ge  yield 
per  acre. 

Acres. 

Bushels. 

Ayerage  yield 
per  acre. 

Acres. 

Wbeat, 

Corn, 

Oats, 

gje 

Bariey, 

604.ia=>,470 
1,617.  OS.').  100 

4SS.2.SO.niO 
29,960.037 
48.9>3.9.'6 

18.6 
34.6 
264 
IS.  4 
31.5 

87,067,194 
65.6.i9.546 
18. 494,691 
2.2-27.8S9 
2.272,103 

421,086,160 
1,561.066,895 

57I.80i,400 
28  058.  ■■>83 
50.1(6  097 

11.6 
22.7 
38.1 
12.1 
31  I 

86.455.593 
68.801,889 
20.324.962 
2.814.754 
2  379.000 

Totals.    .  . 

2,688.375.143 

lis. 721. 423 

2,621.650,135 

1  9.776,207 

t  Census  report. 
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Cereal  Crops  of  the  United  States — (^Continued. ^ 


Crops  of  1884. 

1885. 

Bushels. 

A^erace  yield 
per  acre. 

Acres. 

Bushels. 

ATerage  yield 
per  acre. 

Acres. 

Wheat 

Com, 

Oats, 

Rye. 

Barley 

612.766,000 
1,796,628,000 

6H3.628.000 
28,640.000 
61.203  000 

13.0 
28.8 
37.4 
13.3 
28.6 

88,476.885 
69,688,780 
21,300.917 
3,343.963 
2,608,818 

857,112.000 
1,936,176,000 

629,409.000 
21,766,000 
68,860,000 

10.4 
36.6 
27.6 
10.8 
21.4 

84.188,346 
73,130,150 
32,783,680 
3.139.801 
3,739,360 

Totals,    .  .  .  . 

2,981,764,000 

186,418,868 

8.002,813,000 

184,961,686 

1886. 

1887. 

Bushels. 

▲rerage  yield 
per  acre. 

Acres. 

Bushels. 

ATerage  yield 
per  acre. 

Acres. 

Wheat 

Com, 

Oau, 

Bye 

Barley 

457.218.000 
1.666,441,000 

624,134.000 
24.489.000 
69,428.000 

13.4 
33.0 
26.4 
11.6 
22.4 

86,806.184 
76,694,208 
23,668.474 
2,129,918 
2,662.967 

456,829.000 
1,466.161,000 

659.618.000 
30.693,000 
66.813,000 

12.1 
30.1 
36.4 
10.1 
19.6 

87.641,783 
73.893.720 
35.920.906 
3.063,447 
3.901,968 

Totals.    .... 

2,880,710,000 

110.941,741 

3.649.613,000 

140.910,809 

1888. 

•1889. 

Bushels. 

ATerage  yield 
per  acre. 

Acres. 

BusheU. 

ATerage  yield 
per  acre. 

Acres. 

Wheat. 

Com, 

Oatt 

Rye 

Barley, 

416.868.000 
1,987.790.000 

701,736,000 
28,415,000 
63.884.000 

11. 1 
26.2 
26.9 
12.0 
31.8 

87,836,188 
75,672.763 
36,998,282 
2,864.806 
2,996.882 

46S,373,968 
3.123,327,547 

809.360,666 
38  421,398 
78,882,976 

18.9 
39.4 
38.6 
13.1 
24.8 

33,679.614 
73,087,763 
38,820. 6n 
3,171,604 
8,330.884 

Totals 

8,197.682,000 

146.868,870 

8,506,706,666 

189.880,881 

1890. 

1891. 

Bushels. 

ATerage  yield 
per  acre. 

Acres. 

Bushels. 

ATerage  yield 
per  acre. 

Acres. 

Wheat 

Corn 

Oats 

Rye 

Barley, 

899,262,000 
1.489,970,000 
523,621,000 
+29,000.000 
t58.800,000 

11.1 
30.7 
19.8 
+11.8 
+21.0 

86,087,164 
71,970,763 
26.431.869 
+2,467.000 
+3.800,000 

611,780.000 
2,060  154,000 
788.394,000 
+36.000,000 
+77,40«,000 

15.8 
37.0 
28.9 
+14.4 
+25.8 

89,916.897 
76,304.616 
35.681.861 
+3,600,000 
+8,000.000 

Totals,    .... 

2,600,663,000 

180.746,286 

3,538,728.000 

147,308,278 

1892. 

1893. 

Bushels. 

ATerage  yield 
per  acre. 

Acres. 

Bushels. 

ATerage  yield 
per  acre. 

Acres. 

Wheat, 

Com, 

Oats 

Rye 

Barley, 

616.948,000 
1.628.4«4.000 
661.035,000 
+81.780,000 
+72,759,000 

18.4 
28.1 
24.4 
+12.7 
+23.7 

38,654.480 
70,626.668 
27,061.835 
+2,600,000 
+8,070,000 

396,131,736 
1,619,496.131 

638.854.860 
26.665,446 
69,869,495 

11.4 
32.6 
23.4 
13.0 
31.7 

84,629,418 
72.036,466 
37.378.083 
3,038,486 
8,320,871 

Totals,    .... 

2,909.967,000 

141,814,923 

2.760,907,647 

189.197,773 

•Census  report. 
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LOW  DOWN  POTATO  DIGGERS. 
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CO 

o 

00 
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00 
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CO 

CQ 

Eh 

z 

ca 

» 

i 

CO 

<J 
H 

» 

o 
o 

CQ 

O 


h 

a 

SSSo^^SSS^5S^S!e$t9SS 

1 

1 
1 

i 

1 

•a 

3 

8 

2  ^ 

So 

1? 

•13,183,897 
49.366.645 
41.707.861 
54,279.606 
61,9ri.869 
29,840.081 
28.736.880 
28.466.783 
28.820.322 
8. '.589. 292 
20.052.704 
14.120.986 
83.852.762 
43.654.894 
18.599.664 
42.510.421 
25,880,592 

1 

57,048.936 
92.141,626 
147.687.649 
180.304.176 
186,321.514 
lil. 882,389 
147811,816 
111,534.183 
183.670.366 

153.804.970 
119.625.344 
88,6110.718 
109.480,467 
106  181,316 
225.665.812 
191,9(2,635 

72,652.611 
87,193.110 
87.884.892 
99,6i3,329 
98.648.147 
44.S40.683 
41.665,653 
46.258,606 
62.876.456 
64,829.617 
41.868.  A84 
26.S»,H69 
70.841.678 
103.418.709 
82.3IH.694 
76.602.277 
47.119,624 

1 

1 

Hi 

►If 

o»aoeo«seusw{o«oo»t-e»9Steo> 

8 

s 

N7.l:-5.563 
96.872,016 
130  701.079 
190.646,805 
lrt7.6iW.485 
112.9.9  718 
119,879.841 
7a  (tt6,678 
72.933.097 
60.262.715 
90.716.481 
66.741.468 
41. 652. 701 
46.276.906 
61,420.272 
161.399.182 
98.684,970 

Nl.  621, 375 
48,033,868 
40.655.130 
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434.9SI8 
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OFFICE  OF 

Pennsylvania  State  Board  of  Agriculture. 

Harrisburg^  Pa.^  January  ist^  iSg^. 

Owing  to  marked  changes  in  the  market  prices  of  fertilizer  ingredients,  a 
change  in  our  schedule  became  necessary.  Accordingly,  a  circular  was  prepared 
announcing  a  schedule  of  valuations  closely  corresponding  with  that  issued  by 
New  England,  New  Jersey  and  New  York,  except  a  separate  valuation  for  rock 
phosphoric  acid  was  made,  and  otherwise  computed  in  accordance  with  the 
method  heretofore  used  by  us. 

Further  consideration  has  led  to  the  belief  that  it  would  be  better  to  arrange 
a  method  including  all  the  elements  entering  into  the  cost  of  fertilizers,  under 
the  usual  conditions  of  sale. 

In  accordance  with  this  belief.  Dr.  Prear,  the  Chemist  of  the  Board,  has 
submitted  the  following  schedule  of  valuations,  based  upon  the  average  whole- 
sale prices  of  fertilizer  ingredients  in  New  York,  from  September  ist,  1893,  to 
May  rst,  1^94;  in  recommendiuj^  the  schedule  to  the  committee.  Dr.  Frear  thus 
alludes  to  the  items  which  enter  into  the  valuation  of  a  fertilizer,  and  enumerates 
them  as  follows : 

1.  **The  wholesale  cost  of  the  ingredients. 

2.  The  jobbers*  gross  profits  on  the  sale  of  the  ingredients  ;  this  includes 
office  expenses,  advertising,  losses,  etc ;  for  the  purpose  of  the  present  compu- 
tation, it  may  be  assumed  that  the  sum  of  this  gross  profit  and  the  wholesale  cost 
of  the  ingredients  is  equivalent  to  the  retail  price  of  the  single  ingredients,  near 
the  wholesale  market,  in  one  ton  lots  of  original  packages,  for  C€ish. 

3.  The  e\  ense  and  profit  of  mixing.  This  item  applies  only  to  Comple'e 
fertilizers.  Rock  and  potash,  and  Ammoniated  rock,  and  not  to  Dissolved  or 
Ground  bone  or  Dissolved  rock. 

4.  The  expense  and  profit  of  bagging. 

5.  The  agents'  commissions ;  this  item  includes  not  only  the  commission 
proper,  but  every  advance  in  price  due  to  the  sale  of  the  goods  through  an  agent 
in  small  quantities,  on  time,  rather  than  directly  to  the  consumer  in  ten  lots  for 
cash. 

6.  Freight  from  the  wholesale  market  to  the  point  of  delivery.** 

The  schedule  of  valuations  as  recommended  by  Dr.  Frear,  and  as  adopted  by 
the  Advisory  Committee  of  the  Board,  is  as  follows : 

Cti.  per  lb. 

Nitrogen  in  ammonia  salts, 19 

In  nitrates, 14^ 

in  dry  and  fine  ground  fish,   meat  and  blood,  and  in  mixed 

fertilizers, 18^ 

in  cotton  seed  meal  and  castor  pomace, 15 

in  fine  bone  and  tank?.ge, \2% 

in  fine-medium  bone  and  tankflge, 11 

in  medium  bone  and  tankage, 9 

in  coarse  bone  and  tankage, .  SK 

in  hair,  horn  shavings  and  coarse  fish  scrap,  .                         .        •  7 


378  Agbioitltdbb  of  Pbnnsylyania.        [Off.  Doc. 

Phosphoric  acid,  soluble  in  water,  in  bone  fertilizers,        ....  6 

soluble  in  water,  in  rock  fertilizers, 4 

soluble  in  ammonium  citrate,*  in  bone  fertilizers,  .        .  5^ 

soluble  in  ammonium  citrate,  in  rock  fertilizers,    .        .        .  3^ 

insoluble  in  ammonium  citrate, 2 

in  fine  bone  and  tankage, 4 

in  fine-medium  bone  and  tankage, 3^ 

in  medium  bone  and  tankage, 2% 

in  coarse  bone  and  tankage, 2 

Phosphoric  acid,  in  fine  ground  fish,  cotton  seed  meal,  castor  pomace 

and  wood  ashes, 5 

Potash  in  high  grade  sulphate  and  in   forms  free  from  muriate  (or 

chloride), 5^ 

as  muriate, 4^ 

Potash  in  excess  of  that  equivalent  to  the  chlorine  present,  will  be  valued 
aS  sulphate,  and  the  remainder  as  muriate. 

Nitrogen  in  mixed  fertilizers  will  be  valued  as  derived  from  the  best  sources 
of  organic  nitrogen,  unless  clear  evidence  to  the  contrary  is  obtained. 

Phosphoric  acid  in  mixed  fertilizers  is  valued  at  bone  phosphate  prices, 
unless  clearly  found  to  be  derived  from  rock  phosphate. 

Grouud  bone  is  sifte  J  into  four  grades  of  the  following  fineness:  Fine,  less 
than  one-fiftieth  inch;  fine  medium,  less  than  one-twenty-fifth  inch;  medium, 
less  than  one-twelfth  inch,  and  coarse,  over  one-twelfth  inch. 

The  result  obtained  by  the  use  of  these  valuations  does  not  cover  the  items 
of  mixing,  bagging,  freight  and  agents*  commissions.  To  cover  these,  allow- 
ances are  made  as  follows: 

For  freight,  an  allowance  of  $2.00  per  ton  on  all  fertilizers. 

For  bagging,  an  allowance  of  |i.oo  per  ton  on  all  fertilizers. 

Far  mixing,  an  allowance  of  |i.oo  per  ton  for  complete  fertilizers,  and  rock 
and  potash  goods. 

For  agents'  commissions,  an  allowance  of  20  percent,  is  added  to  the  cash 
value  of  the  goods  ready  for  shipment. 

To  illustrate  the  application  of  this  valuation  to  South  Carol  •  a  Rock,  Dr 
Frear  furnishes  the  following  calculation: 
Phosphoric  acid: 

Soluble,        .        .       11.50        .        .        230  lbs.  @  4     cts.  —      $9.20 
Reverted,      .        .         2.50        .        .  50  lbs.  %  ^}4  cts.  I1.75 

Insoluble,     .        .         i.oo        .        .  20  lbs.  @  2     cts.  $0.40 

Retail  cash  value  of  ingredients, $n.35 

Bagging, $  i.oo 


Cash  value  of  goods  ready  for  shipment,       ...  $12.35 

Agents*  commission,  20  per  cent. , $  2.47 

Freight, $  2.00 


Commercial  value  per  ton, I16.82 

In  order  to  illustrate  the  differences  between  the  valuations  obtained  by  this 
schedule,  that  which  was  in  force  from  1888  to  1894,  that  used  by  the  New 
England  States  and  that  of  Maryland,  Dr.  Frear  furnishes  us  with  the  following 
table: 

*  Neutral  solatlon  of  1.09  sp.  gr. ,  using  100  0.  0.  for  80  minutet  at  65oc. 
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Number  of  samples  included,  . 

334 

27 

17 

64 

75 

Average  selling  price,  ,     .    .     . 

I29.54 

I21.22 

$27.22 

I16.98 

I29.54 

Valuation  by  the  new  schedule, 

I29.58 

118:26 

I28.32 

I17.32 

I29.72 

♦By  the  former  schedule,    .     . 

I28.84 

|i8,95 

$30.06 

I23.13 

I36.09 

t  By  the  New  England  schedule , 

I20.98 

I16.03 

I20.93 

|i7-45 

I28.92 

♦By  the  Maryland  schedule,     . 

I23.41 

I17.20 

I22.42 

I17.88 

I26.00 

^Includes  no  allowance  for  freight  or  commissions. 

tincludes  no  allowance  for  mixing,  bagging,  Ireight  or  commission. 

The  valuation  obtained  by  the  use  of  these  figures  is  not  intended  to  show 
the  relative  agricultural  value  of  the  fertilizer;  this  depends  upon  the  soil 
and  crop  to  which  the  fertilizer  is  applied,  as  well  as  upon  the  kind  and  pro- 
portion of  the  ingredients  used  ;  the  *' Comparative  Commercial  Value  per  ton,** 
is  intended  to  show  what  it  would  cost  to  buy  the  ingredients  in  one  ton  lots 
and  mix  them  at  home,  and  it  should,  in  no  case,  be  confounded  with  the 
agricultural  value  of  the  fertilizer. 

The  reader  is  cautioned  against  comparing  the  valuations  given  in  the  follow- 
ing tables  with  those  of  former  lists  ;  the  rates  of  valuation  having  been  altered, 
as  above  stated,  the  Comparative  Commercial  Values  of  this  list  cannot  be  com- 
pared with  those  of  former  ones.  This  is  important,  and  if  strictly  adhered  to, 
will  save  vexatious  errors  and  mistakes. 

Respectfully  yours, 

THOS.  J.   EDGE,   Sec'y. 
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MINUTES  OF  THE  TRANSACTIONS 


OF  THE 


PeDDsylvania  State  Agricultural  Society. 

1894. 


PROCEEDINGS  OF  THE  EXECUTIVE  COMMITTEE. 


Tuesday  evening,  January  16,  1894. 

In  confonnity  with  an  old  established  custom  a  regular  stated 
meeting  of  the  Executive  Committee  of  the  Pennsylvania  State  Agri- 
cultural Society  was  held  in  the  Society's  office,  at  5  o'clock  p.  m. 
to-day. 

The  usual  hour,  however,  for  this  meeting  in  former  yeiirs  was  7.30 
p.  m.,  but  Mr.  Rutherford,  ti^easurer,  who  was  suffering  with  neuralgia, 
thought  it  would  be  imprudent  for  him  to  be  out  in  the  night  air. 
Mn.  Bergner  had  a  prior  meeting  at  7.30  p.  m.,  and  feeling  that  we 
could  not  have  a  quorum  present  at  7.30,  Mr.  McDowell  called  the 
meeting  to  order  at  5.00  o'clock,  as  above.  Members  present,  John 
McDowell,  president;  W.  F.  Rutherford,  treasurer;  Hon.  David  H. 
Branson,  first  vice  president;  Charles  H.  Bergner,  vice  president; 
and  J.  Schall  Wilhelm,  secretary,  and  Alonzo  E.  Brady  was  also 
present. 

The  minutes  of  the  previous  meeting  of  the  Executive  Committee 
of  the  Pennsylvania  State  Agricultural  Society  for  the  meeting  held 
January  17,  i893,  were  read  and  approved. 

Mr.  McDowell  gave  a  brief  outline,  of  the  work  being  done  in  con- 
nection with  our  claim  against  the  United  States  Government  for  re- 
imbursing this  society  for  money  expended  in  holding  a  National 
Sheep  Show  in  the  city  of  Philadelphia  in  the  year  1880.  Mr.  McDow- 
ell's statement  bi-ought  forth  a  great  deal  of  comment  upon  the  sub- 
ject, which  was  discussed  by  Mr.  Branson,  Mr.  Bergner,  Mn  Ruther- 
ford and  Mr,  Wilhelm.  It  was  finally  agreed  to  refer  the  matter  to 
the  incoming  board  for  action. 

Mr.  Ruthertford,  treasurer,  presented  his  report  for  the  year, which 
was  read  by  Secretary  Wilhelm,  and  upon  motion  of  Mr.  Branson, 
lA-7-94 


2  Agriculture  of  Pennsylvania.        [Off.  Doc. 

eecanded  by  Mr.  Bergner,  tlie  report  was  received  and  directed  to  be 
presented  at  the  annual  meeting  of  the  society  on  the  morrow. 

Mr.  Bergner  offered  the  following  resolution: 

"That  the  incoming  duly  authorized  president  of  the  society  be  em- 
powered, in  conjunction  with  the  seci-etary  and  treasurer,  in  making 
up  a  ticket  to  be  balloted  for  on  the  morrow." 

Which  was  seconded  by  Mr.  Branson  and  agreed  to. 

Mr.  Bergner  also  offered  the  following  resolution: 

Kesolved,  That  Col.  Hiram  Young,  of  York,  Pa,,  be  tendered  the 
honor  of  presiding  at  the  annual  meeting  of  the  society  to-morrow. 

Which  was  seconded  by  Mn  Rutherford  and  unanimously  agreed 
to. 

Mr.  Bergner,  chairman  of  the  committee  on  location,  made  the  fol- 
lowing report : 

"That  a  few  weeks  ago  the  secretary  received  an  invitation  from 
Mr.'  J.  C.  Thornton,  one  of  the  vice  presidents  of  the  society,  residing 
at  Erie,  requesting  that  the  committee  on  location  visit  Erie  at  the 
earliest  day  practicable  with  a  view  to  entering  into  satisfactory  ar- 
rangements for  holding  an  exhibition.  After  some  little  correspond- 
ence upon  the  subject  it  was  decided  that  the  committee  on  location 
visit  Erie,  and  be  enabled  to  make  an  intelligent  report  at  this  meet- 
ing, but  in  this,  however,  we  have  been  somewhat  handicapped. 

"When  the  time  arrived  for  going  to  Erie  Mr.  Rutherford  was  suffer- 
ing with  a  severe  attack  of  neuralida,  and  did  not  think  it  prudent 
for  him  to  be  away  from  home  at  that  time;  that  Mr.  Wilhelm  was 
also  unable  to  accompany  him  on  account  of  the  illness  of  Mrs.  Wil- 
helm. Mr.  Bergner  reported  that  he  alone  visited  Erie.  Upon  his 
arrival  he  was  received  with  the  greatest  courtesy  upon  the  part  of 
the  Erie  County  Agricultural  Society,  and  was  taken  to  the  grounds 
where  they  proposed  inWting  the  State  fair  to  locate. 

"The  grounds  contain  about  seventy  acres  and  is  located  upon  one 
of  the  farms  or  estate  of  the  late  Hon.  W.  L.  Scott  The  farm,  orig- 
inally, was  intended  as  a  farm  for  the  breeding  of  horses  exclusively, 
the  buildings  on  the  farm  all  being  erected  for  this  purpose,  and  the 
best  of  the  various  kinds.  Mr.  Bergner  reported  that  with  very  little 
expense,  possibly  an  outlay  of  ?300  to  ?500  would  be  suflBcient  for 
changing  the  buildings,  making  them  suitable  for  holding  a  State 
fair. 

"Ix>cated  on  the  tract  is  a  three-quarter  mile  track;  this  they  agree 
to  change  to  a  half-mile  track,  and  erect  a  grand  stand,  the  size  of 
which  to  be  determined  upon  hereafter.  They  also  agree  to  leave  us 
have  the  grounds  free  of  charge,  and  were  very  anxious  to  have  the 
State  fair  locate  at  Erie  this  coming  year. 

"Ingress  and  regress  to  and  fi-om  the  grounds  is  by  electric  car,  also 
by  boat  along  the  lake;  this  latter  route  lilr.  Bergner  was  of  opinion 
would  carry  the  greatest  number,  of  visitors  fi-om  the  interior. 

"The  terms  for  holding  the  fair  was  discussed  by  ^fr.  Bergner  and 
the  Erie  people,  but  no  definite  conclusion  arrived  at;  the  only  thing 
was  that  they  appeared  most  anxious  for  the  State  fair  to  be  held 
there,  and  would  agree  to  almoert  anything." 

Upon  Mr.  Bergner's  return  he  called  a  meeting  of  the  committee 
on  location,  at  which  time  Mr.  Bergner  stated  his  conversation  with 
the  Erie  people,  Bimilar  to  the  above,  and  after  considerable  discus- 
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sion  it  was  decided  that  the  secretary  should  mail  Mr-  Thornton  the 
following  proposition  from  the  committee  on  location,  as  follows, 
which  was  read  by  the  secretary: 

Harrisburg,  Pa.,  January  12,  1894. 
J.  C.  Thornton,  Esq.,  Avonia,  Erie  county.  Pa.: 

My  Dear  Sir:  Mr.  Bergner  returned  fix)m  Erie  on  Tuesday  last,  but 
owing  to  the  illness  of  Mr.  Kuthei*ford,  the  committee  was  unable 
to  meet  until  to-day.  This  will  explain  the  delay  of  the  few  days. 
The  committee  is  of  opinion  that  Erie  is  the  place  to  hold  the  State 
fair  this  year,  and  were  thoroughly  satisfied  with  the  report  made 
by  Mr.  Bergner  as  to  the  place  of  holding  the  same.  The  committee 
believes  that  a  pnoposition  like  the  following  is  the  best  that  can 
be  suggested  for  both  your  local  society  and  our  State  society: 

1st.  Your  society  to  furnish  the  grounds  free  of  rent  with  all  the 
buildings  prepared  and  in  order  for  show  purposes,  including  a  grand 
stand  for  the  race  track.  The  expenditure  necessary  for  this  we  as- 
sume you  can  easily  raise  by  local  subscnption. 

2d.  That  the  fair  be  held  upon  a  date  to  be  agreed  upon,  under 
the  auspices  of  the  State  society,  and  to  be  under  the  supervision  of 
an  executive  committee  composed  of  three  members  from  each  society, 
the  executive  officers  of  the  State  society  to  be  in  nominal  charge  of 
the  fair  and  to  have  control  of  the  management  of  the  exhibition 
subject  to  the  adnce  of  the  aforesaid  executive  committee. 

3d.  That  the  expense  of  holding  the  exhibition  ^all  be  shared 
equally  by  the  tw^o  societit»s,  and  the  profits,  if  any,  divided  equally 
between  the  two  societies. 

The  above,  in  brief,  is  what  our  committee  on  location  thinks  would 
be  advantageous  for  both  parties,  and  personally  I  think  the  above 
suggestion  is  a  good  one.  Of  course,  the  matter  is  outlined  verj- 
briefly  above,  but  the  prox)osition  can  easily  be  elaborated  into  details 
without  in  any  way  destroying  the  essential  parts  of  the  proposition 
above  made. 

Very  truly  yours, 
(Signed.)  J.  SOHALL  WILHELM, 

Secretary. 

No  reply  has  been  received  to  this  letter  as  yet 

Mr.  Bergner  then  asked  that  the  executive  committee  ratify  or  en- 
dorse the  action  of  the  committee  on  location. 

Upon  motion  of  Mr.  Branson  the  action  of  the  committee  on  loca- 
tion was  approved,  and  directed  that  this  matter  be  presented  to  the 
incoming  board  on  the  morrow. 

Which  was  unanimously  agreed  to. 

The  subject  of  judge  and  tellers  for  the  holding  of  the  election 
to-morrow,  as  well  as  auditors  for  the  treasurer's  report,  was  then 
discussed,  and  it  was  finally  agreed  to  leave  this  matter  open  for  the 
oliairman  of  the  meeting  to  announce. 

On  motion  adjourned. 

J.  SCHALL  WILHELM, 
Secretary. 
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PEOCEEDmGS  OF  THE  EXECUTIVE  COMMITTEE. 

Harrisburg,  Pa.,  January  17,  1894. 

The  executive  committee  met  in  regular  session  at  2.00  o^clock  p. 
m.,  President  McDowell  in  the  chair. 

Mr.  McDowell.  The  hour  has  now  arrived  to  hold  this  meeting,  and 
we  are  now  ready  for  business;  we  might  now  hear  the  report  of  the 
committee  on  resolutions;  which  reix>rt  was  then  read  by  Mr.  A.  P. 
Young,  as  follows: 

^*WTiereas,  We  have  learned  with  regret  of  the  death  of  D.  J.  Wal- 
ler, an  eminent  <*itizen  of  Columbia  county,  a  life  member  of  this  so- 
<tiety,  and  for  a  long  time  one  of  its  vice  presidents;  therefore 

'^Resolved,  That  as  a  body  repnesenting  the  agricultural  interests 
of  the  State,  we  recognize  the  fact  that  this  society,  the  community 
among  whom  he  lived,  and  the  State,  have  sustained  great  loss,  the 
cutting  down  of  one,  even  at  the  advanced  age  he  had  reached,  but 
whose  energy  was  untiring,  whose  enterprise  was  the  admiration 
of  his  neighbors,  and  whoise  liberality  contributed  so  largely  to  the 
industrial,  educational,  religious  and  social  development  of  his  town, 
his  county,  and  the  State  can  only  be  viewed  with  regret.  His  was  a 
broad  and  liberal  nature.  Educated  for  the  ministry  of  the  Pi^esby- 
terian  church,  he  labored  actively  as  a  pastoi*  nearly  his  whole  life, 
yet  he  found  time  for  business  enterprises,  for  agricultural  pursuits, 
and  to  take  a  hand  in  any  work  that  promised  to  elevate  humanity. 
May  others  emulate  his  example. 

^^Resolved,  That  this  pi^eamble  and  resolution  be  spread  ujKm  the 
minutes  and  a  copv  sent  to  the  family  of  the  deceased. 

A.  P.  YOUNG. 

JOHN  McDowell, 

T.  A.  CORRELL. 

Mr.  Wilhelm  moA^  that  the  report  be  received,  adopted  and  filed. 

Seconded  by  Dr.  Oorrell  and  agreed  to. 

Mr.  McDowell  then  announced  the  following  committees: 

Committee  of  Arrane:ements:  John  McDowell,  president;  W.  F. 
Rutherford,  tre«suren;  J.  Schall  Wilhelm,  secretary;  David  H.  Bran- 
son, Charles  H.  Bergner  and  J.  C  Thornton. 

Committee  on  State  TiOgislation:  Da\id  H.  Branson,  chairman; 
C  H.  Bergner  and  W.  F.  Rutherford. 

Oongnesional  Committee:  John  McDowell,  preH;ident;  Januee  S. 
MeKean,  C.  H.  Bergner.  J.  Schall  Wilhelm  and  W.  F.  Rutherford. 

Committee  on  T»cation:  Charles  H.  Benrner,  chairman;  W.  F. 
Rutherford,  Da  Aid  H.  Branson  and  J.  Schall  Wilhelm. 

Committ<H?  on  Finance:  J.  Schall  Wilheim,  chairman;  W.  F.  Ruth- 
erford and  C  H.  Ber^^ner. 

Committee  on  Printing:  J.  Schall  Wilhelm,  W.  F.  Rutherford  and 
J.  C.  Thornton. 

Committee  on  grounds:  Darid  H.  Branson,  chairman;  J.  C  Th<fm- 
ton  and  J.  Schall  Wilhelm. 

Mr.  McDowell:  The  State  Board  of  Agriculture  will  hold  Its  annual 
meeting  in  the  suorpme  court  room  next  wfH^k;  this  soci<»+t  is  f^n titled 
to  two  or  three  delegates,  which  I  think  proper  we  should  send. 
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Mr.  Wilhelm  moved  that  the  president  be  empowered  to  appoint 
these  delegates,  which  was  seconded  by  Dr.  Oorrell  and  agreed  to. 

The  president  accordingly  appointed  Meeerls.  Branson,  Hiram 
Young  and  Dr.  Oorrell  to  repreeent  the  society  in  the  State  Board  of 
Agriculture  next  week.  Mr.  Young  asked  to  be  excused,  as  it  would 
be  impossible  for  him  to  attend,  which  was  granted. 

Upon  the  withdrawal  of  Mr.  Hiram  Young,  Mr.  A.  P.  Young  was 
appointed  in  his  place  as  one  of  the  representatives  to  the  meeting 
of  the  State  Board  of  Agriiculture  next  week. 

Mr.  Wilhelm  also  moved  that  representatives  be  appointed  to  at- 
tend the  meeting  of  the  agricultural  societies  week  after  next;  where- 
upon, President  McDowell  appointed  as  this  committee,  Melssrs. 
Hiram  Young,  Bnanson  and  S.  B.  Butherford. 

Mr.  Branson:  Mr  Chairman,  I  certainly  appreciate  all  the  honors 
you  have  conferred  upon  me  to-day  by  being  connected  with  these 
various  committees,  but  you  must  understand  clearly  that  I  am  not  a 
member,  of  the  executive  committee  of  this  society,  but  my  feelings 
are  always  in  the  interests  of  agriculture  all  the  time,  although  de- 
feated to-day  for  the  presidency;  I  have  no  feelings  in  this  matter, 
and  I  sincerely  appreciate  these  honors  you  have  conferred  upon  me 
to-day,  yet  I  am  not  a  membeu  of  the  executive  committee  of  the 
Pennsyh^nia  State  Agricultural  Society;  however,  I  am  in  entire 
sympathy  with  it,  and  hope  and  wish  for  it  grand  and  good  results, 
and  if  you  think  it  is  entirely  consistent  that  I  shall  be  placed  upon 
these  committees,  I  shall  endeavor  to  do  my  part,  and  shall  try  and 
do  all  I  can  for  this  society,  and  anything  that  I  can  do  f on  its  promo- 
tion I  shall  be  glad  to  do. 

Mr.  McDowell:  I  must  say  that  it  is  magnanimous  on  the  part  of 
Mr.  Branson  to  speak  thus,  and  I  think  the  president  has  full  power 
to  make  this  appointment,  and  shall  be  glad  to  have  you  serve  on 
these  conmiittees  as  appointed,  and  we  diall  be  glad  to  have  your 
counsel  all  through. 

Mr.  Branson:  I  might  again  simply  state  that  I  have  no  grievances 
against  the  society,  and  I  feel  that  this  has  been  a  square  and  open 
election. 

I  have  been  to  the  World's  Fair;  at  first  I  was  unsuccessful,  but 
secured  a  position  and  was  paid  for  the  time  lost  I  was  appointed 
judge  upon  two  different  strains  of  cattle,  and  acted  in  various  other 
capacities.  We  took  with  us  products  for  exhibition  from  Chester 
county,  cereals,  com  and  oats;  Pennsylvania  comi)eted  against  the 
world,  and  we  came  home  with  our  banner  flying.  We  got  the  rib- 
bons from  the  exhibition  for  the  first  premium  on  com  and  oats,  and 
there  will  have  to  be  another  World's  Fair  before  that  honor  can  be 
taken  fnom  Pennsylvania.  It  was  not  a  county  fair,  nor  a  State  fair, 
it  was  a  competition  against  the  world. 

Mr.  Branson  was  then  congratulated  by  members  present  on  secur- 
ing first  pi^emium  at  World's  Fair  for  corn  and  oats. 

I*resident  McDowell  appointed  Dr.  B.  H.  Warren,  of  West  Chester, 
Pa.,  as  mammalogist  and  ornithologist  of  the  society;  he  also  ax>- 
pointed  Thomas  M.  Jones  as  press  representative. 

On  motion  adjourned,  to  meet  at  the  caU  of  the  president. 

J.  SOHALL  WILHELM, 
Secretary. 
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MEETING   OF   THE    SOCIETY. 

The  society  met  at  10  o'clock  a.  m.,  Wednesday,  January  17,  1894. 

On  motion  of  Mr.  WDlielm,  seconded  by  Mr.  Kutkerford,  Mr.  Young, 
of  York,  was  unanimously  elected  chairman  of  the  meeting.  Mr. 
Young  thereupon  took  the  chair  and  briefly  thanked  the  society  for 
the  honor  conferred  upon  him. 

Mr.  Wilhelm  moved  that  a  committee  of  three  be  appointed  by  the 
chair  to  conduct  the  election  for  oflScers  of  this  society  for  the  ensuing 
year,  which  i^-as  seconded  by  Mr.  Biunson  and  agneed  to.  The  chair 
thereupon  appointed  Mr.  A.  P.  Young,  judge,  and  Messrs.  S.  B.  Ruther- 
ford and  H.  M.  Roller,  tellers. 

Mr.  A.  P.  Young:  Mr.  Chairman,  before  proceeding  with  this  elec- 
tion it  may  be  pnoper  for  me  to  say,  that  in  glancing  over  the  ticket 
tliat  has  been  placed  in  my  hands,  1  find  the  name  of  D.  J.  Waller  on 
that  ticket  as  candidate  for  vice-president  of  this  society.  I  regret  to 
say  that  D.  J.  Waller  is  dead,  and  was  buried  last  December,  and  to 
con^rm  what  I  say  I  wiU  read  to  you  a  couple  of  clippings  that  I 
took  from  the  county  papers  at  the  time  of  his  death  in  order  to  give 
you  some  estimation  of  the  high  esteem  in  which  he  was  held  by  his 
fellow  citizens. 

Mr.  Young  then  read  a  few  clippings,  which  he  had  taken  from  the 
coun  ty  papens. 

Mr.  Hiram  Young:  It  may  be  necessary  to  make  some  provision  to 
fill  Mr.  Wallei-'s  place. 

Mr.  Wilhelm  then  offered  the  following  res(dution: 

"That  the  name  of  A.  P.  Young  be  substituted  in  tiie  place  of  D.  J. 
Waller  in  the  lltli  district,  and  that  any  votes  cast  for  Mr.  Waller  be 
counted  for  Mr.  Young,"    Seconded  by  Mr.  Branson  and  agreed  to. 

During  the  balloting  the  following  business  was  transacted: 

Mr.  Wilhelm  moved  that  an  auditing  committee  of  three  be  aj)- 
pointed  by  the  chair  to  examine  the  report  of  Treasurer  Rutherford. 

Chairman  Young  announced  as  the  auditing  committee,  Hon.  D.  H. 
Branson  and  B.  P.  Thompson. 

After  some  time,  the  auditing  committee  presented  their  report  as 
follows : 

Dr. 

W.  F.  Rutherford,  Treasurer,  in  account  with  Pennsylvania  State 

Agricultural  Society. 
1893. 

,lan.  21.  To  balance  on  hand,  f 70  27 

/an.  24.  To  State  appropriation 2,000  00 

Proceeds  of  joint  exhibition  held  at 
Indiana,  Sept  11th  to  15th,  1803, 
with  Indiana    County    Society, 

Sale    of    tickets,    \  .  $8,048  75 

Sale  of   privUeges, 820  19 

Entry  fees,   7S;5  SO 

Total, $10,258  74 

Our  one-half  share  of  above  amount,   5,129  37 

Due  Treasurer,    7  03 

$7,215  67 
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Cr. 
1893. 
Order  No.  1,  J.  S.  Wilkelm,  amount  due  Mm  on  settle- 
ment for  '92,    |274  11 

Order  Na  18,  and  2,  J.  S.  Willielm,  secretary,  salary 

for  1892,   \ 300  00 

Order  No.  18  and  3,  Additional  expenses  at  Lancaster,.  500  00 

Ordei:  No.  4  and  12,  J.  Q.  Overmiller,  stenographer, 75  80 

Order  No.  5  and  14,  J.  S.  Willielm,  advertising^  and  ex- 
penses,    260  92 

Order  No.  6,  8, 11  and  17,  rent  of  office  at  Harrisburg,. . .  120  00 

Order  No.  7,  Hammond  and  Bailey,  insurance, 15  00 

Order  No.  9,  expenses  seci'etary's  office,  150  00 

Onder  No.  10,  J.  S.  Willielm,  secretary,  salary  and  ex- 
penses, 1893,    300  00 

Order  No.  13,  W.  F.  Kutlierford,  treasurer,  expenses  of 

committee  on  location, 65  47 

Order  No.  15,  C.  H.  Bergner,  services  and  exix^nses, 50  00 

Order  No.  16,  W.  F.  Kuthei-ford,  part  pajinent  of  salary,.  75  00 

Payments  made  by  joint  committees  at 
Indiana,  Pa. 

For  ract^  ^785  00 

For     Association     of     Trotting    Horse 

Breeders,  400  00 

For  premiums,    4,027  50 

For  printing,   622  45 

For  music,    189  13 

For  judges, 257  62 

For  hay,  straw  and  oats, 399  07 

For  bicycle  show, 306  11 

For  labor,  material  and  incidentals, 1,111  63 

To  Indiana  Society  as  per  agreement,. . .     2,000  00 
To  Indiana  Society  for  new  building,. . .         160  22 

f  10,258  73 
Our  half  share  of  above  expenses,  5,129  37 

f7,215  67 


We,  the  undersigned  auditors,  apxx)inted  by  the  Pennsylvania  State 
Agricultural   Society,  to  audit  the  account  of  W.  F.   Rutherford, 
Treasurer,  beg  leave  to  State  that  after  having  examined  the  charges 
and  vouchers  we  find  the  same  correct,  as  above  stated. 
Witness  our  hands  this  17di  day  of  January,  1894. 

DAVID  H.  BRANSON. 
B.  P.  TUOMl'SON. 

On  motion  of  Secretary  Wilbelm,  the  report  was  received,  approved 
and  filed,  and  directed  that  it  be  entered  upon  the  minutes. 

Mr.  McDowell  moved  that  a  committee  of  three  be  appointed  by  the 
chair  to  draft  i^esolutions  relative  to  the  death  of  Dr.  Waller,  an 
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eminent  vice  president  of  this  society,  also  that  Mr.  A.  P.  Young  be 
chairman  of  that  committee.    Seconded  and  agreed  to. 

The  chair  apiwinted  as  this  committee  Messrs.  Young,  McDowell 
and  Dr.  Oorrell. 

Secretary  Wilhelm  then  offered  the  following  resolution : 

That  General  D.  H.  Hastings,  Hon.  John  B.  iCobinson,  Hon  Giles  D. 
Price,  Hon.  J.  O.  Sibley  and  Hon.  Tlios.  J.  Stewant  be  made  honoraiy 
life  members  of  this  society.  Seconded  by  Dr.  Gorrell  and  unani- 
mously agi-eed  to, 

Secretai'y  Wilhelm:  In  the  absence  of  Charles  H.  Bergner,  Esq., 
the  chairman  of  the  committee  on  location,  1  would  like  to  say, 
that  a  few  weeks  ago  we  received  an  invitation  ti-om  Mr.  J.  O. 
Thornton,  one  of  the  vice  presidents  of  the  society  residing  at  Erie, 
requesting  that  the  c^ommictee  on  location  \isit  Erie  at  the  eai'liesc 
day  practicable  with  a  Aiew  to  entering  into  satisfactory  arrange- 
ments for  holding  an  exhibition;  alter  some  little  coii-espondence 
upon  the  subject  it  was  decided  that  the  cnwnmittee  on  location  visit 
Erie,  and  be  enabled  to  make  an  intelligent  report  at  this  meeting, 
but  in  this,  however,  we  have  been  somewhat  handicapped. 

When  the  time  arrived  for  going  to  Erie,  Mr.  Kutheitord  was  suf- 
fering with  a  eevei'e  attack  of  neuralgia,  and  did  not  think  it  prudent 
for  him  to  be  away  from  home  at  that  time;  and  I  was  also  unable 
to  accompany  him  on  account  of  the  illness  of  Mi«.  Wilhelm.  Mr. 
Bergner  neported  that  he  alone  visited  Erie;  upon  his  anival  he  was 
i^eceived  with  the  gi'eatest  courtesy  upon  the  part  of  the  Eiie  County 
Agricultural  Society,  and  was  taken  to  the  grounds  where  they  pro- 
posed inviting  the  State  Fair  to  locate. 

The  gToun<l8  contain  about  70  acres  and  is  located  upon  one  of 
the  farms  or  estate  of  the  late  Hon.  W.  L.  Scott  The  faimi  originally 
was  intended  as  a  farm  for  the  breeding  of  horses  exclusively,  the 
buildings  on  the  farm  all  being  erected  for  this  purpose,  and  the  best 
of  the  various  kinds,  Mr.  Bergner  reported  that  with  very  little  ex- 
pense, possibly  an  ouUay  of  i|f300  to  $500,  woidd  be  sufficient  for 
changing  the  buildings,  making  them  suitable  for  holding  a  State 
Fair. 

Located  on  the  tract  is  a  three-quai-ter  mile  track,  this  they  agree 
to  change  to  a  half  mile  ti-ack,  and  erect  a  gnand  stand,  the  size  of 
which  to  be  determined  upon  hereafter.  They  also  agree  to  leave  us 
have  the  gix>unds  free  of  charge,  and  were  very  anxious  to  have  the 
State  Fair  locate  at  Erie  this  coming  year. 

Ingress  and  regress  to  and  fnom  the  grounds  is  by  electric  car, 
also  by  boat  along  the  lake;  this  latter  route  Mr.  Bergnei'  was  of 
opinion  would  caiiy  the  gi^eate^t  number  of  visitors  fi-om  the  interior. 

The  terms  for  holding  the  fair  was  discussed  by  Mr.  Bergner  and 
the  Erie  i)eople,  but  no  definite  conclusion  arrived  at;  the  only  thing 
was  that  they  appeared  most  anxious  for  the  State  Fair  to  be  held 
there,  and  would  agree  to  almost  anj-thing. 

Upon  Mr.  Bergner's  return  he  called  a  meeting  of  the  committee 
on  location,  at  which  time  Mr.  Bergner  stated  his  con vensation  with 
the  Erie  people  similar  to  the  above,  and  after  considerable  discus- 
sion it  was  decided  that  the  secretary  should  mail  Mr.  Thornton  a 
proposition  fix>m  the  committee  on  location  stating  the  tenns  under 
which  we  would  hold  a  fair  at  Erie. 
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I  think  some  action  should  be  taken  endorsing  this  committee. 

Mr.  Young:  What  action  should  be  taken? 

Mr.  Rutherford:  The  society  can  do  no  more  than  recommend  or 
approve  of  it;  there  can  be  nothing  further  done. 

Mr.  Rutherford  moved  that  the  society  approve  of  the  step  taken 

by  the  committee  on  location.  Seconded  by  Mr.  McDowell  and 
agreed  to. 

The  houTj  of  12  o'clock  having  arrived  the  polls  were  declared 

closed,  and  the  oflBcers  appointed  to  conduct  the  election  made  the 
following  peixM-t: 

President. 

John  McDoweU, 41 

David  H.  Branson, 15 

First  Vice  President. 

J.  C.  Thornton,  56 

Vice  Presidents. 

1.  G^eorge  Handy  Smith, 56 

2.  Thomas  J.  Jordan, 56 

3.  Benj.  S.  Kunkle, 56 

4.  Ohas.  E.  Voorhees, '  56 

5.  L.  H.  TwaddeU, 56 

6.  J.  P.  Jackson, 56 

7.  William  H.  Holstein, 56 

8.  George  D.  Stitzel, 56 

9.  WUliara  Taylor,   56 

10.  B.  J.  McGrann, 56 

11.  A.  P.  Young, 56 

12.  H.  H.  Colvin, 56 

13.  A.  D.  Hay, 56 

14.  Gabriel   Hieeter,    56 

15.  Joseph  Piollet,   56 

16.  Joel  A.  Hera, 56 

17.  Henry  Nesbit,  56 

18.  John  S.  Miller,  56 

19.  Hiram  Young,    56 

20.  John  A.  Lemon, 56 

21.  George  Rh<^v,    56 

22.  W.  W.  Speer,   56 

23.  James  McKean,   56 

24.  John  Biesecker,    56 

25.  J.  D.  Kirkpatrick,  56 

26.  J.  C.  Thornton 56 

27.  Wniiam  Powell,  56 

28.  John  A.  Woodward,   56 

At  Large. 

Thomas  J.  E<^,  56 

James  Young,  56 

1» 
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Additional  Members  Executive  Oommittee. 

C.  H.  Bergner, 56 

John  H.  Ziegler,  56 

S.  B.  Rutherford, 56 

H.  0.  Demming,   56 

E.  K.  Mjens, 56 

Ex-Presidents,  Members  of  the  Board. 

A.  Bojd  Hamilton, 56 

John  McDowell,    56 

Corresponding  and  Recording  Secretary. 
J.  Schall  WUhelm,   56 

Treasurer. 
W.  F.  Rutherford, 56 

Chemist  and  Geologist. 
A.  L.  Kennedy,  56 

Librarian. 
William  H.  Egle,   56 

Stenographer. 

J.  C.  Overaniller,   56 

A.  P.  YOUNG,  Judge. 

S.  B.  RUTHERFORD,  TeUer. 

H.  M.  KOLLER,  Teller. 

Mr.  McI>owell  moved  that  a  vote  of  thanks  be  extended  to  the 
gentlemen  who  conducted  the  election,  which  was  seconded  and 
agreed  to. 

Mr.  ^fcDowell  was  then  conducted  to  the  chair  and  addressed  the 
society  as  follows: 

Gentlemen  of  the  Pennsylvania  State  Agricultural  Society:  It  is 
with  feelings  of  profound  resx>ect  for  the  high  appreciation  of  the 
honor  you  have  again  shown  me  by  your  suffrage  in  again  reelecting 
me  as  your  president  for  another  term.  May  I  not  infer  from  this 
that  my  services  as  president  in  former  years  has  been  acceptable. 

Let  us  not  be  discouraged,  the  history  of  our  country  shows  a  finan- 
cial panic  about  every  twenty  years,  the  present  is  p>erhap8  the  sever- 
est we  have  ever  had.  The  v.'^rious  industries  cannot  iiemain  par- 
alyzed. Our  citizens  are  live  active  men;  while  many  are  or  have 
been  embarrassed,  they  will  recover,  business  will  revive. 

Agriculture  is  the  oldest  and  most  substantial  industry,  not  only 
so,  but  it  is  the  most  important  as  it  is  the  foundation  for  the  pnos- 
perity  of  all  other  industries;  the  three  essentials  of  life  come  from 
mother  earth;  our  food,  our  raiment  and  our  warmth;  our  food  from 
the  pure  soil;  the  water  we  drink  trickles  from  the  pure  rock,  and 
the  minerals  furnish  our  fuel. 
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Our  pioneer  fathers  turned  tlie  wilderness  into  fruitful  fields  and 
planted  her  soil.  Tlie  struj^gle  was  htvrd  trampin<i^  through  brush 
without  roads,  without  house  or  hut  to  shelter  in.  The  bow  and  the 
arrow  of  the  skulkinp:  Indian,  the  wild  beasts  of  the  desert  a  con- 
stant menace  to  prop^ress.  These  were  hardships  of  100  years  ago; 
the  sacrifice  was  extremely  great,  where  are  they  now,  gone  to  come 
no  more. 

Now  we  have  bequeathed  us  a  beautiful  country,  a  land  of  peace, 
a  land  of  milk  and  honey,  a  land  of  churches,  schools  and  colleges, 
glorious  Institutions.  A  State  of  crreat  diTersified  industries  that 
gives  employment  to  its  ciHzen«.  While  we  are  noiw  passing  through 
a  panic,  those  that  are  idle  will  soon  find  employment.  We  must 
plow  and  sow  the  soil  ever  ready  to  resT>ond  to  the  hand  of  the  culti- 
vator, and  the  products  of  the  soil  yielding  food  for  man  and  beast, 
when  grouped  together  with  improved  machinery  and  improved  stock, 
and  exhibited  at  our  fairs,  all  of  which  has  a  tendency  to  encourage 
industry.  Therefore  let  us  not  despond,  there  is  room  and  work  in  this 
wide  world  for  all,  it  Is  true  we  are  passing  throucrh  a  transition 
state,  soon  the  fires  will  be  lit  up,  let  us  all  go  to  work  and  beautify 
our  homes,  improve  our  stock  and  prepare  exhibits  for  our  next 
Btate  Pair,  and  there  may  we  all  make  friends  and  acquaintances 
whose  memories  will  go  with  us  through  life. 

In  conclusion  I  earnestly  ask  the  cordial  cooperation  of  you  all. 

On  motion  the  society  adjourned.  

J.  SOHALL  WTLHELM. 
Secretary. 

(Copy.) 

Harrlsburg,  Pa.,  April  24,  1894. 
President  State  Agricultural  Society: 

Dear  Sir:  T  have  the  honor  to  report  to  you  that  on  January  17, 
1894,  T  was  re-elected  Secretary  of  the  Pennsylvania  State  Agricul- 
tural Society  for  the  current  year,  by  a  unanimous  yote. 

Tn  the  constitution  and  by-laws  of  this  society  setting  forth  the 
duties  of  its  officers,  T  find  the  following  under  the  head  of  its  secre- 
tary, yiz: 

"The  duty  of  this  officer  s^all  be  to  invite  a  corresoondence  with 
all  pensions  Interested  in  agriculture,  whether  in  the  State  of  Penn- 
sylvania  or  elsewhere,  that  new  seeds,  veiretables,  or  live  stock  may 
be  introduced,  and  their  fitness  for  cultiyation  and  propacration  in  our 
climate  be  tested.  At  each  stated  meeting  of  the  society,  he  shall 
read  his  correspondence,  which  shall,  either  the  whole,  or  such  oarts 
as  may  be  selected  by  the  society,  form  a  poTtion  of  the  transactions. 
He  shall  also  conresT>ond  with  the  president  or  other  officers  of  each 
State  society  in  the  United  States,  for  the  purpose  of  combined  and 
mutual  action,  and  to  be  informed  of  the  results  and  pro^rress  of 
each  other's  efforts:  also,  to  invite  mechanics  to  forward  models  or 
imT>lements  for  examination  or  trial." 

T  had  the  pleasure  some  time  asro  of  mailincr  to  your  address  our 
annual  report,  which  contained  the  interesting  correspondence  T 
had  last  year  upon  this  subject. 

T  now  write  to  ask : 
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1st  WTiat  new  steps,  if  any,  have  been  taken  by  your  society  for 
the  development  of  tins  great  industry — agriculture? 

2d.  What  new  attractions  ane  you  going  to  have  for  this  year's 
fair? 

3d.  When  and  where  will  you  hold  your  fair  this  year? 

4th.  What  admission  do  you  charge? 

5th.  What  is  your  average  daily  attendance? 

6th.  Will  you  kindly  mail  me  copy  of  your  premium  list  for  this 
year?  I  will  be  glad  to  mail  you  copy  of  ours  as  soon  as  it  is  out  of 
the  hands  of  the  printer. 

Tth.  Have  you  any  new  suggestions  for  our  mutual  benefit? 

Be  pleased  to  hear  from  you  at  your  earliest  convenience,  and 
greatly  oblige, 

Very  truly  yours, 
(Signed.)  J.  SOHALL  WILHELM, 

Secretary. 

(Copy.) 
North  Carolina  Agricultural  Society, 

Raleigh,  X.  C,  April  20,  1894. 
Mr.  J.  Schall  Wilhelm,  Secretary,  Harrisburg,  Pa 

Dear  Sir:  For  the  purpose  of  acquiring  infoirmation  which  I  think 
will  be  valuable  to  me,  I  write  to  ask  that  you  will  kindly  answer 
the  following  questions  relating  to  the  work  of  your  fair. 

1st  Is  your  fair  a  stock  company,  or  an  organization  directly  or 
indirectly  under  control  of  the  State? 

2d.  Have  you  any  apjyropriation  from  any  source,  or  any  fund  aris- 
ing from  any  other  source  than  that  of  gate  receipts,  pri\ileges,  etc.? 

3d.  What  in  your  opinion,  constitutes  the  best  attraction  at  a 
fair? 

4.  What  admission  do  you  charge? 

5th.  What  compensation  is  the  secretary  of  your  association  al- 
lowed? 

6th.  What  is  your  average  daily  attendance? 

7th.  Where,  and  at  what  time  will  you  hold  your  fair  this  year? 

I  should  be  very  glad  to  have  youi  if  you  can  consistently  do  so. 
answer  the  above  questions,  assuring  you  that  I  am  ready  at  any 
time  to  return  or  do  so  much  if  required  of  me. 

In  fact,  I  can  state  now  that: 

Our  society  is  a  stock  company.  It  has  an  appropriation  of  fl,500 
a  year  from  the  SUte.  The  secretarv\H  salarv  is  f  1,200  per  annum. 
The  admission  fee  is  50  cents  for  adults;  25  ceu'ts  for  children.  Our 
average  daily  attendance  is — 

Will  you  kindly  mail  me  copy  of  your  pnemium  list  for  this  year?  I 
shaU  be  very  glad  to  send  you  copy  of  our  list  as  soon  as  it  is  ready 
for  distribution. 

Please  believe  that  I  am  not  making  inquiries  from  motives  of 
idle  curiosity,  but  with  the  view  to  acquiring  facts  upon  which  T 
may  base  some  action  for  stimulating  and  encouraging  the  agricul- 
tural and  industrial  condition  of  this  State. 

Yours  very  tmlv, 
(Signed.)  H.  W.  AYEK, 

Secretary. 
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(Copy.) 

Okio  State  Board  of  Agriculture, 
Oolumbus,  April  25,  1894. 
J.  SchaU  Wilkclm,  Secretary,  Hamsburg,  Pa. 

My  Dear  Sir:  Your  favor  of  the  23d  inst.  has  been  received.  In  re- 
ply I  have  to  say: 

1st.  I  do  not  know  of  any  new  steps  that  have  been  taken  by  our 
State  Board  of  Agriculture  for  the  furthering  of  agricultural  inter- 
ests. We  have  aU  the  work  on  foot  that  our  appropriations  fnom  the 
State  will  cairy  through. 

2d.  Our  new  or  special  attraction  at  the  State  Fair  will  be  a  foot 
ball  tournament  in  which  the  university  teams  of  the  State  have  been 
invited  to  take  part. 

3d.  The  State  Fair  will  be  held  at  (Columbus,  September  3-7.  Dur 
fair  is  permanently  located  at  Columbus.  We  have  permanent 
grounds,  not  excelled  by  any  in  the  United  States,  on  whi-ch  we  have 
expended  about  $280,000  in  improvements. 

4th.  We  charge  an  admission  fee  of  50  cents;  for  admittance  to 
the  grand  stand,  25  cents  and  50  cents  for  reserved  seats.  The  grand 
stand  will  seat  about  6,000  people,  which  gives  us  an  additional 
revenue. 

5th.  I  cannoft  tell  you  without  calculation  our  average  daily  at- 
tendance, but  it  wUl  run  somewhere  near  12,000.  Thursday  is  al- 
ways our  gneat;  day;  we  sometimes  have  as  high  as  30,000  on  that 
day. 

6th.  I  send  you  under  another  cover  copy  of  our  jyremium  list  for 
1894.    I  will  be  glad  to  see  copy  of  yours  as  soon  as  it  is  out. 

Tth-  I  do  not  know  as  I  have  suggestions  at;  this  time  to  offer  for 
the  good  of  the  "order." 

I  will  be  glad  to  hear  from  you  arf:  any  time. 

Very  truly  yours, 
(Signed.)  L.  N.  BONHAM, 

I  Secretary. 


(Copy.) 
Virginia  State  Agricultural  and  Mechanical  Society, 

Richmond,  Va,,  April  25,  1894. 
J.  Schall  Wilhelm,  Esq.,  Secretary  P.  S.  A.  Society,  Harrisburg,  Pa. 
Dear  Sir:  Your  esteemed  favor  of  the  24th  to  hand  and  would  say 
in  reply  that  our  premium  list  is  now  in  the  hands  of  printer  and 
will  be  out  in  a  week  or  so  when  I  will  send  you  a  copy.  This  will  I 
think  give  you  all  the  information  you  ar^e  looking  for.  Our  Exposi- 
tion will  last  ten  days  this  year,  beginning  October  the  9th,  and 
promises  to  be  one  of  the  very  best  the  society  has  e^ver  gotten  up. 
We  will  be  glad  at  all  times  to  furnish  you  any  information  in  our 
power. 

Yours  verv  truly, 
(Signed.)  WM.  G.  OWENS, 

Secretary. 
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(Copy.) 

Iowa  State  Agri€iiltural  Society, 
Des  Moines,  la.,   April  26,   1894. 
J.  Schall  Wilkelm,  Esq.,  Secretary"  State  A^cultural  Society,  Har- 

risburg,  Pa. 
Dear  Sir:  Yours  of  April  23d  to  Jolm  K.  Shaffer  received.  At  the 
January  meeting  in  1894,  I  was  elected  Secretary  of  the  Iowa  State 
Agricultural  Society,  to  succeed  Mr.  Shaffer,  and  being  a  new  hand 
in  the  business,  cannot  answeH  all  of  your  questions,  but  will  en- 
deavor to  answer  some  of  them. 

We  have  not  fully  decided  on  the  list  of  attractions  for  '94,  feeling 
that  the  inim  will  have  a  hard  time  for  a  year  or  two,  until  the 
World's  Fair,  has  been  forgotten  to  some  extent.  We  are  really  at  a 
loss  to  know  what  is  best  to  do. 

You  will  see  by  our  letter  heads  that  we  hold  our  fair,  beginning 
August  31st,  to  September  7th. 

We  charge  50  cents  admission.  As  regards  attendance,  our  best 
day  has  been  about  60,000. 

We  send  you  to-day  a  premium  list  for  this  year.  You  will  notice 
that  we  have  taken  in  some  new  features  that  we  think  will  be 
somewhat  of  an  attmction,  in  the  way  of  "Trap  Shooting,"  "Bench 
Show,"  and  we  expect  to  add  to  those  several  other  new  attractions, 
and  hope  by  that  means  to  draw  a  good  attendance. 

If  we  can  be  of  any  service  to  you  in  this  line,  will  be  pleased  to 
do  80  at  any  time. 

Yours  very  truly, 
(Signed.)  P.  L.  FOWLER, 

Secretary. 


(Copy.) 

Illinois  State  Board  of  Agriculture, 
Springfield,  HI.,  April  26th,  1894. 
Hon.  J.  Schall  Wilhelm,  Secretary  State  Agricultural  Society,  Har- 

risburg,  Pa. 
Dear  Sir:    Replying  to  your  favor  of  the  23d  inst  I  have  to  con- 
gratulate you  upon  your  re-election  to  the  oflQee  which  you  hold  in 
the  Agricultural  Society  of  the  gi-eat  State  of  Pennsylvania, 

In  regard  to  changes  and  improvements  in  the  work  of  the  Illinois 
State  Board  of  Agriculture,  I  am  glad  to  mention  the  faet  that  per- 
manent fair  grounds  have  been  secured  during  the  last  year,  near 
this  city.  Our  fair  will  be  held  St-ptember  24-29  and  a  copy  of  the 
premium  list  will  be  sent  you  as  soon  as  they  are  ready  for  distribu- 
tion. Our  general  admission  has  always  btH»n  50  cents.  Will  write 
you  in  regard  to  attractions  when  they  are  determined  ux>on. 

Very  truly  vours, 
(Signed.)  W.  C.  GARRARD, 

Secretary. 
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(Copy.) 

State  Bureau  of  Agriculture, 
Baton  Rouge,  La.,  April  27,  1894. 
HoiL  J.  Schall  Wilkelm,  Secretary  Pennsylvania  State  Agricultural 
Society,  Harrisbur,g,  I^. 
Dear  Sir:  Your  favor  of  the  24th.  inst.  is  to  hand  this  A.  M.,  and 
in  reply  to  same  will  say,  that  the  Department  of  Agriculture  of 
Louisiana  make  biennial  reports  to  the  Legislature — ^the  report  for 
this  year  (1894)  is  now  in  the  hands  of  the  printer — will  mail  you  a 
copy  when  completed.    Your  last  annual  address  is  received  for  which 
accept  many  thanks. 

We  have  nothing  new  to  report  from  the  office — experiments,  with 
new  and  improved  varieties  of  seed,  of  every  variety  of  plant,  shrub, 
trees,  etc.,  is  conducted  by  the  three  experiment  stations  under,  the 
direct  control  of  a  director  (Dr.  W.  C.  Stubles),  and  bulletins  of  the 
successes  and  failures  are  published  from  time  to  time  and  distrib- 
uted gratis. 

In  the  matter  of  agricultural  fairs  we  are  vei'y  much  behind  the 
age  and  are  hampered  very  much  in  this  direction  by  the  organic  law 
of  the  State  in  prohibiting  any  appropriation  whatever  for  that  pur- 
pose. 

The  only  fairs  that  are  held  are  under  private  association®,  but  ane 
evidences  of  the  energy  and  enterprise  of  our  people.  They  will  be 
held  this  fall  sometime  (will  have  catalogues  mailed  when  finished), 
at  Shreveport,  La.,  Jennins,  Homer,  Amiho  City,  Clinton,  possibly 
WoodviUe  and  Bayou  Sanu  I  will  write  the  associations  and  have 
them  mail  you  their  publications. 

I  regret  that  I  am  not  able  to  give  you  a  more  favorable  report  of 
our  agricultural  progress,  but  you  of  course  understand  that  the  bul- 
letins and  reports  (which  you  received  promptly  I  presume),  are  the 
public  manifestations  of  our  best  efforts. 
We  hope  to  impnoA'^  on  our  fairs  the  coming  year. 

Yours  truly, 
(Signed.)  H.  C.  NEWSOM, 

Commissioner. 
Per  N.  S.  Dougherty. 
(Copy.) 

Austin,  Texas,  April  27,  1894. 
Hon.  J.  Schall  Wilhelm,  Secretary  Pennsylvania  State  Agricultural 
Society,  Harrisburg,  Pa. 
Dear  Sir:  In  reply  to  your  letter  of  the  23d  inst.,  I  will  say  that  1 
have  no  suggestions  to  make. 
The  following  are  some  of  the  principal  fairs  held  in  the  State,  viz: 
Texas  State  Fair  and  Dallas  Expositimi.  Claude  A.  Cour,  se<'retary, 
Dallas,  Texas;  Bell  County  Fair,  Belton,  Texas,  Ed.  T.  Rucker,  sec- 
retary; Fannin  County  Fair,  Bonham,  Texas,  James  Evans,  secre- 
tary; Lampasas  County  Fair,  Lampasas,  Texas,  John  R.  Shaffer,  sec- 
retary; Bowie  County  Fair,  Texarkana,  Texas, secretary; 

Concho  Valley  Fair,  San  Angelo,  Texas,  J.  L.  Phelan,  secretary. 

Respectfully, 
(Signed.^  JOHN  E.  HOLLINGSWORTH, 

Conmiiseioner. 
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(Copy.) 

Pueblo,  Q>lo.,  April  27,  1894. 
J.    Scliall    Wilhelm,    Secretary    Staite    Agricultural    Society,    Har- 

risbui^.  Pa. 
Deai:  Sir:  Your  letter  of  23d  to  Tiand  this  A.  M.    The  reports  you 
sent  me  I  received  in  good  season,  was  very  much  pleased  with  them. 
Thanks. 

The  Colorado  State  Fair  will  hold  no  exhibition  this  year,  owing 
to  the  dull  times,  so  that  I  am  not  in  a  poeitioni  to  answer  your  ques- 
tiontj. 
Hope  your  exhibition  this  year  will  be  more  than  you  exDeet- 

Yours  truly, 
(Signed.)  JOHN  K.  SHIREMAN. 

(Copy.) 

University  of  Wyoming, 
Laramie,  Wyoming,  April  30,  1894. 
Hon.  J.  Schall  Wilhelm,  Secretary  Pennsylvania  State  Aj^ricultural 
Society,  Hanisburg,  Pa, 
Sir.:  I  have  forwarded  you  this  day  under  separate  cover,  the  last 
report  of  this  University,  in  which  you  will  find  about  everytiiing 
mentioned  in  the  way  of  agricultural  work  m  thin  state  for  the 
past  year. 
We  should  be  pleased  to  receive  your  annual  report. 
Would  be  glad  at  any  time  to  give  you  special  infonnation  on  the 
subject  under  conKi/^eration  if  in  our,  power. 

Resoec  t  f ull  v 
(Signed.'!  GRACE  RAYMOND  HBBARD, 

Secretaiy. 

(Copy.) 

Massachusetts  State  Baard  of  Agriculture, 
Boston,  Mass.,  May  2,  1894. 
Hon,  J.  Schall  Wilhelm,  Secretary  Pennsylvania  State  Agricultural 
Society,  Harrisburg,  Pa. 
Dear  Sir:  Replying  to  yours  of  April  24th,  I  have  to  say  that  the 
action  of  the  Board  at  the  Annual  Meeting  in  organizing  the  Board 
into  standing  committees  and  the  adoption  of  new  rules  and  by-laws 
seems  to  me  imjKyrtant  as  it  will  put  the  Board  in  shape  to  grapple 
with  questions  pertaining  to  agricultural  matters  in  a  more  prompt 
and  business  like  manner.  The  other,  matters  that  would  be  of  in- 
terest to  you  will  be  foxmd  in  the  reports  of  our  Cattle  Commission- 
ers, Gypsy  Moth  Committee  and  Dairy  Bureau  printed  with  my  re- 
port. In  another  enclosure  I  send  you  a  copy  of  the  recoi'ds  of  the 
last  annual  meeting  of  the  Board,  and  also  laws  nelating  to  the  Staite 
Board  of  Agricultui'e  and  incorporated  agricultural  societies  together 
with  the  rules  and  recommendatioufs  of  the  Board.  I  have  received 
your  last  annual  report  fon  which  please  accept  thanks. 

Very  trulv  vours, 
(Signed.)  WM.  R.  SESSIONS, 

Secretarv. 
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(Copy.) 

The  Univiersity  of  Wyoming, 
Laramie,  Wyoming,  May  7,  1894. 
Your  bound  reports  for  1892  and  1893  are  received.    I  appreciate 
your  courtesy.    If  we  can  be  of  seirvice  to  you  in  any  particular  at 
any  time  pleaae  command  us. 

Resoec  tf  uH  v 
(Signed.)  GRACE  RAYMOND  HEBARD, 

Secretary. 

(Copy.) 

Delaware  State  Fair  Association, 
Dover,  Del.,  May  16,  1894. 
Hon.  J.  SchallWilhelm: 

My  Dear  Sir:  Your  letter  of  recent  date  at  band.  Also  received 
your  annual  report.  I  will  try  to  give  tbe  aniswer»  tx>  your  question* 
as  brief  as  i)os8ible. 

1.  We  bave  taken  no  steps. 

2.  Our  attraction  tbis  year  will  be  Miss  Myrtie  Peak  Combination. 

3.  At  Dover,  Del.,  Fairview  Park. 

4.  Fifty  cents  for  adults,  and  25  cents  for  cbildi^en. 

5.  About  5,000  dail^ . 

6.  Will  gladly  mail  you  catalogue. 

7.  Have  no  new  suggestions  to  make  at  tbis  time. 

Yours  r(e9pectfullv, 
(Signed.)  JOHN  B.  WHARTON, 

Secretary. 


A  BRIEF  HISTORY  OF  DORSET  HORN  SHEEP. 


By  Jas.  L.  Henderson,  Washington,  Pa. 


Somewbere  away  back  in  tbe  centuries,  it  is  claimed  tbat  tbe  Dor- 
set, and  Merino,  were  of  tbe  same  stock — tbe  former  was  taken  to 
tbe  soutb  of  England,  wbei-e  under  different  conditions,  and  surround- 
ings, a  diffenent  type  of  sbeep  was  developed,  tbau  tbat  wbicb  re- 
mained in  Spain,  tbis  origin,  if  true,  explains  tbe  wonderful  success 
of  tbe  cross  witb  Dorset,  and  Merino  in  our  day,  I  tbink  among  tbe 
best,  if  not  tbe  very  best  flock  of  grade  sbeep  I  ever  saw,  was  tbe 
result  of  a  Dorset  ram,  crossed  on  Black  Top  Merino  ewes,  tbe  staple 
was  an  excellent  quality  of  delaine  wool,  witb  considerable  density, 
tbe  cancas,  a  model  of  neatness,  and  compactness. 

Professor  Bell  in  bis  history  of  Briti^  Quadrepeds,  in  speaking  of 
them  says,  "They  are  a  handsome,  though  an  old  fashioned  breed, 
principally  esteemed  for  its  pmducing  lambs  earlier  than  any  other 
breed  in  this  country.  To  the  eye  of  him  who  seeks  for  beauty  in 
harmony  and  proportion,  tbis  sbeep  is  one  of  tbe  handsomest  in  any 
part  of  England. 
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The  strong  tonmed  body  and  limbs,  the  dear  white  fleece,  the  finely 
curved  home  and  other  points  will  to  him  constitute  a  more  pleasing 
combination  of  character  than  is  to  be  found  in  those  breeds  which 
have  become  more  changed  from  the  old  stock  by  repeated  trans- 
mission of  peculiarities,  which  however  advantageous  to  the  breeder, 
whether  for  sake  of  the  fleece  or  flesh  cannot  be  considered  as  adding 
to  the  abstract  beauty  of  the  animal. 

All  the  writers  on  the  subject  agree,  that  they  are  a  very  old 
breed,  but  there  is  some  difference,  as  to  just  how  far  back  they  can 
be  traced  as  an  established  breed. 

The  county  of  Dorset,  on  the  Southern  coast  of  England,  is  the 
native  home  of  the  Dorset  Homed  sheep,  bnt  within  the  last  fifty 
years,  they  have  become  very  popular  in  other  counties,  notably, 
Somerset  where  it  is  claimed,  the  sheep  are  larger,  with  longer  bodies, 
and  legs,  which  is  a  questionable  improvement,  over  shorter  legs,  and 
body  with  comi)actne6s,  however,  both  types  either  combined,  or  bred 
along  their  respective  lines,  funni^  good  foundation  stock  for  enter- 
prising breeders  to  experiment  upon. 

Perhaps  the  most  striking  characteristics,  and  peculiarity  of  the 
breed  is  the  fact  that  they  are  the  only  breed  that  can  be  depended 
on  to  breed  at  any  season  of  the  year,  they  will  bear  lambs  twice  in 
one  year,  but  this  practice  is  not  recommended,  three  crojw  in  two 
years  is  much  better.  This  is  a  quality  that  can  hardly  be  overesti- 
mated, as  the  owner  of  a  flock  of  Dorset  ewes  can  have  his  lambs 
dropped  just  at  the  time  he  wishes,  at  a  time  when  he  is  not  com- 
pelled to  complete  with  a  crowded  market  and  low  prices. 

We  have  now,  January  23d,  lambs  seven  weeks  old  that  weigh  60 
pounds;  one  of  our  customers,  Pennsylvania  Keform  School  report  a 
lamb  that  weighed  60  pounds  at  six  weeks  old,  another  a  lamb  that 
weighed  12  pounds  at  birth,  and  still  another  13  pounds!  these  were 
all  ^'earling  ewes  from  our  importation  of  139  head  in  August;  it  is 
simply  wonderful,  how  rapidly  Dorset  lambs  grow,  and  fatten,  lyot; 
surprising  however,  when  the  remarkable  udder  developement  of  a 
Dorset  ewe  is  observed,  as  a  gentleman  remarked  recently,  "they 
have  udders  like  a  Jersey  heifer.'^ 

Another  characteristic  is,  their  fecundity,  single  lambs  are  unnsual 
from  aged  ewes,  generally  twins,  and  often  triplets,  and  a  few  cases 
of  four,  and  five  at  one  birth. 

We  had  a  ewe  that  dropped  six  lambs  in  fourteen  months,  viz: 
December,  1891,  single  lamb,  July,  1892,  twins,  and  February,  1893, 
triplets. 

Accidentally,  we  had  an  imported  Ootswold  ewe  seiTed  by  an  im- 
ported Dorset  ram,  the  result  was  a  lamb  that  weighed  111  pounds, 
when  we  sold  it  to  the  butcher,  at  less  than  5  months  old. 

Our  first  importation  was  made  in  1891,  as  an  experiment,  these 
gave  such  universal  satisfaction  to  our  customers,  and  ourselves  that 
with  ^fesisrs.  Buchanan  and  Craft,  we  acrain  selected  and  imported 
320  in  June,  1893,  and  in  Auprust  about  150  head.  These  were  all  per- 
sonally sc^lected  from  reputable  breeders,  and  from  recorded  flocks, 
half  of  them  or  more  have  passed  into  the  hands  of  customers  in  dif- 
ferent states,  and  we  have  yet  to  know  of  a  sincrle  one  being  killed 
with  dogs;  we  are  located  near  Washington  with  a  population  of 
about  12,000  with  a  number  of  hamlets  near  the  suburbs,  surrounded 
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by  dogs,  and  as  Josh  Billings  says,  "every  i)oor.  man  has  two  dogs, 
and  he  has  known  men  ix>  be  poor  enough  to  own  five,'*  but  we  have 
never  had  one  kiUed,  or  worried,  but  we  have  frequently  saw  them 
chase  dogs  from  the  pastures.  Just  in  our  vicinity,  12  or  15  years, 
there  were  hundreds  of  sheep  ke-pt,  but  on  account  of  the  ravages  of 
dogs,  sheep  husbandry  was  abandoned,  so  that  whilst  the  writer 
would  not  claim  that  Dorsets  were  dog  proof,  yet  the  best  evidence 
we  have,  seems  to  indicate,  that  they  are  better  able  to  defend  them- 
selves against  dogs  than  any  other  breed  with  which  the  writer ^is 
acquainted. 

In  conclusion,  the  following  claims  are  well  supported,  viz: 

1st.  They  are  an  old  established  breed,  and  hence  capable  of  repro- 
ducing, and  transmitting  theiu  good  qualities  to  their  offspring. 

2d.  They  are  noted  for  their  fecundity,  and  prolificness. 

3d.  They  are  very  hardy,  and  vigorous,  fattening  readily,  at  any 
age,  and  will  thrive,  and  do  well  in  large  flocks,  with  ordinary  care 
and  feed. 

4th.  Whilst  of  a  gentle  domestic  disposition,  they  are  very  pugna- 
cious when  attacked  by  dogs,  and  evince  a  disposition  to  defend  them- 
selves. 

Finally,  Dorset  sheep  i)osses8  so  many  good  qualities,  and  so  few 
bad  ones,  that  any  one  contemplating  the  establishing  a  new  flock, 
or  improving  what  they  have,  will  not  be  disappointed  with  Dorsefcp, 
is  the  candid  opinion  of  the  writer. 


WENSLEYDALE  TX)NG  WOOL  SHEEP. 


This  valuable  breed  of  British  sheep  takes  its  name  from  a  vaUey  id 
Northwest  Yorkshire,  but  is  extensively  bred  aU  over  Yorkshine  and 
adjoining  counties.  The  characteristics  of  the  breed  may  be  summed 
up  in  the  words  quality  and  size;  as  to  their  mutton,  it  is  of  fine  tex- 
ture, with  a  large  proportion  of  lean  flesh. 

The  sheep  grow  to  weigh  450  lbs,  a  head.  Theii-  wool  is  long,  fine, 
lustrous  and  silky.  The  taste  of  mutton  consumers  of  the  present  day 
runs  on  fine  lean  flesh,  and  if  a  sheep  having  this  quality  of  mutton 
can  be  bred  to  a  large  size,  it  is  e^idently  an  advantage  to  the  raiser 
to  have  a  big  sheep  of  good  quality  to  sell. 

Wensleydales  in  Great  Britain  are  largely  used  for  crossing  pur- 
poses with  the  Black-faced  and  other  breeds.  In  addition  to  giving 
mutton  of  the  highest  grade,  they  impart  a  wonderfully  hardy  consti- 
tution.   Wensleydales  clip  on  the  average  10  n>s.  of  wool  per  head. 

The  Wensleydale  Shwp  Society,  being  anxious  to  bring  their  sheep 
under  the  notice  of  the  American  sheep  breeders,  have  first  sent  to 
Baltimore,  In  charge  of  their  Secretary,  T.  J.  Other,  a  small  consign- 
ment of  sheep,  thinking  that  ocular  demonstration  is  a  more  satisfac- 
tory way  of  courting  appreciation  of  their  stock  than  any  other 
method.  Mr.  Other  is  now  in  Baltimore  and  will  be  happy  to  show 
the  sheep  and  give  any  information. 

Address  T.  J.  Other,  213  W.  Payette  street 
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REPOIIT 


OF  THE 


State  Horticultural  Association 


BRANDYWiNE. 

A  new  Pennsylvania  strawberry,  of  large  size  and  good  quality.  Flesh  red, 
firm  and  solid  for  so  large  a  berry.  Plants  vigorous  and  healthy,  continuing 
a  long  time  in  fruit  Folige  very  large,  and  as  far  as  tested  free  from  scald  or 
blight 

The  following  history  has  been  furnished  by  the  originator,  Mr.  Ingram, 
West  Chester,  Pa.: 

"I  found  three  strawberry  plants  in  bloom  in  a  raspberry  row,  in  spring  of 
1889.  The  plants  were  so  strong  with  a  good  blossom  that,  although  we  found 
hundreds  of  seedlings,  this  one  filled  the  first  two  important  points  in  a  suc- 
cessful variety,  better  than  any  I  had  seen.  I  watched  the  development  of  ber- 
ries with  a  great  deal  of  interest.  Its  lot  was  a  hard  one,  right  in  a  hill  of 
Cuthbert  raspberries  tliat  had  occupied  the  ground  for  years  without  any  ma- 
nure. 

"I  succeeded  in  saving  five  berries  from  the  birds,  which  were  uniform  in  size 
and  shape,  firm,  and  pronounced  the  best  in  quality  of  that  season.  There  was 
one  point  more,  would  it  respond  to  generous  treatment? 

"I  can  say  briefly,  it  has  steadily  gained  each  season  without  a  failure,  while 
others  of  the  standard  varieties  have  been  discarded,  until  now  I  have  no 
other  fully  tested  variety  in  cultivation." 


mittee  to  have  the  privilege  of  api)oiiiting  two  assistants. 

Article  5.  The  society  may,  at  any  time,  elect  honorary  members. 

Article  6.  The  society  may,  from  time  to  time,  appoint  pmfe^sors 
on  entomolojry,  botany,  horticultural  chemistry  and  ideology. 

Article  7.  This  constitution  may  bo  altered  or  amended  by  a  vote 
of  two-thirds  of  the  members  present  at  any  rej^nlar  meeting?,  notice  of 
the  proposed  amendment,  in  writing.  havin<?  been  previously  griven. 

Article  8.  Reven  members  shall  constitute  a  quorum  for  the  transr 
action  of  bnsinew. 
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Article  1.  The  committee  on  nomenclature  sihiill  collate  and  decide 
the  standard  and  synonymous  names  of  all  fruits  known  in  the  society 
with  the  authorities  for  each,  and  report,  so  far  as  practicable,  at  each 
regular  meeting,  and  record  the  same  in  a  book  kept  for  that  purpose. 

Article  2.  The  general  fniit  committee  shall  carefully  and  thorough- 
ly investigate  the  subject  of  fruit  culture  in  general.  Each  local  com- 
mittee of  three  shall  collect  such  useful  and  interesting  information 
in  relation  to  the  subject  as  may  be  in  their  power,  and  embody  the 
same  in  monthly  repoi*ts,  to  be  made  to  the  general  chairman;  such 
reports  to  be  by  him  examined  and  embodied  in  his  annual  and  semi- 
annual reports.  Also  that  the  said  county  committee  shall  form  ad 
interim  committees  for  their  respective  counties,  and  further  that  said 
ad  interim  committees  are  hereby  aiuthorized  to  publish  the  reports  in 
the  "G^ardener's  Monthly,"  or  such  other  paper,  as  they  may  select, 
the  same  having  been  first  submitted  to  the  chairman  of  the  gen- 
eral fniit  committee  for  his  approval:  Provided,  That  said  publica- 
tion shall  be  free  of  expense  to  the  association. 

Article  3.  The  annual  meeting  of  the  association  shall  be  held  on 
Tuesdfiy  before  the  third  Wednesday  of  January  of  each  year,  at  such 
a  place  as  the  executive  committee  may  appoint,  at  which  time  the 
election  for  officers  shall  take  place;  said  officers  to  serve  from  the 
close  of  the  meeting  at  which  they  are  elected  to  the  close  of  the  suc- 
ceeding annual  meeting,  at  which  an  exhibition  and  discussion  of 
fniits  shall  take  place  and  other  business  transacted  in  the  following 
order:  i 

1st.  Reading  of  minutes  of  previous  meeting. 

2d.   Roll  call  ad  dues  conllected. 

3d.   Election  of  officers. 

4th.  Reports  of  officers. 

5th.  Reports  of  standing  committees. 

6th.  Reports  of  sp€K*ial  committees. 

7th.  Unfinished  business  of  former  meeting. 

8th.  New  businesa 

The  nomination  and  election  of  new  members  shall  be  in  order  at 
any  time  during  the  session. 

Article  4.  Other  meetings  may  be  convened  by  the  executive  com- 
mittee at  such  time  and  place  as  they  may  apwint. 

Article  5.  No  member  who  is  in  arrears  for  dues  shall  be  eligible 
for  any  office,  or  serve  on  any  standincr  committee;  and  any  member 
who  shall  necflect  to  pay  his  dues  shall  cease  to  enjoy  the  privileges 
of  membership. 

Article  6.  A  librarv  shall  be  established  for  the  benefit  of  the  mem- 
bers of  this  association,  and  a  librarian  elected  annually  with  other 
elective  officers. 

Section  1.  The  librarian  shall  keep  in  an  nliVhabetical  record  of  the 
books,  etc.,  and  may  loan  to  any  member  of  this  association  any  books 
contained  therein  without  cost:  Provided,  That  it  be  returned  within 
three  months,  and  in  as  good  condition  as  when'  received. 

Section  2.  Any  member  refusing  to  return  to  the  librarian  any 
books  or  report.*!  from  said  library,  shall  pay  their  equivalent,  or  for- 
feit his  membership. 
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Lawrence, Samuel  McCreary, Neshannock  Falls, 

Lebanon, Henry  C.  Suavely, Lebanon. 

Lehigh, W.  B.  K.  Johnson, Allentovn. 

Luzerne, P.  Sutton, Exeter. 

Lycoming, Peter  Reeder, Hughesville. 

McKean, Lucien  Rogers, Kane. 

Mercer, W.  H.  McKean,  Mercer. 

Mifflin,   Henry  Ort, Lewistown. 

Monroe,   R.  F'.  Schwarz, Analomink. 

Montgomery, H.  W.  Kratz Norristown. 

Montour, W.  M.  Gearhart, Danville. 

Northampton,   A.  S.  Shinier, Redington. 

Northumberland, .John  Hoffa, Milton. 

Perry,  - M.  B.  Eshelman, Newport. 

Philadelphia,  ^ T.  B.  Meehan, „ Germantown. 
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Pike,   .„ Edgar  Pinchot, Milford. 

Potter, E.  O.  Austin, Austin. 

Schuykill,  W.  H.  Stout, Pine  Grove. 

Snyder, J.  F.  Boyer,  Mt.  Pleasant  Mills. 

Somerset, O.  P.  Shaver, Friedeus. 

Sullivan, E.  A.  Strong, Dushore. 

Susquehanna, R.  S.  Searle,  Montrose. 

Tioga, S.  M.  Baker, Brookfield. 

Union, Dr.  George  G.  Groff, Lewisburg. 

Venango,  J.  Miller Franklin. 

Warren,  W.  Cowan, Warren. 

Washington, Pressly  Leach,  Burj^ettstown. 

Wayne.  Theodore  Day Dyberry. 

Westmoreland, A.  Ruth, Scottda'le. 

Wyoming, N.  A.  McKown, Tunkhannock. 

York, Samuel  Small,  Jr., York. 
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COMMITTEES  FOR  1894. 


COMMITTKK  ON  NOMENCLATURK. 


H.  A.  Chase,  Chairman,  Philadelphia. 
Geo.  D.  Stitzel,  Berks  county. 
Geo.  A.  Wagner,  Perry  county. 


J.  T.  Smith,  Juniata  county. 
Edwin  W.  Thomas,  Montgomery  co 


COMMITTBK  ON  FLORICULTURE  AND  ABORICULTURB. 


William   H.   Moon,   Chairman,   Bucks 

county. 
P.  C.  Hiller,  Lancaster  county. 


John  C.  Hepler,  Berks  county. 
George  Achelis,  Chester  county. 
John  C.  Cullen,  Northampton  county. 


Committee  on  Entomology. 
Herman  Strecker,  Berks  county.  Ezra  High,  Chairman,  Berks  county. 


Committee  on  Arrangement  and  Reception. 


George  D.  Stitzel,  Chairman,  Reading. 
Cyrus  T.  Fox,  Reading. 
John  Q.  Hepler,  Reading. 


Wellington  Van  Reed,  Reading. 
E.  B.  Engle,  Waynesboro*. 
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LIFE  MEMBERS. 


Bartram,  J.  Hibberd,  Milltown,  Ches- 
ter county. 

Brinton,  W.  P.,  Christiana,  Lancaster 
county. 

Chase,  H.  A.,  1430  S.  Penn  square, 
Philadelphia. 

Cornelius,  Robert,  Philadelphia. 

Engle,  J.  G.,  Marietta,  Lancaster  co. 

Engle,  H.  M.,  Marietta,  Lancaster  co. 

Engie,   E.    B.,   Waynesboro,   Franklin 
county. 

Ermentrout,  Hon.  James  N.,  Berks  co. 

Fox,  Cyrus  T.,  Reading,  Berks  county. 

Garretson,  Joel  V.,  Bigler,  Adams  co. 

Hayes  Charles  P.,  149  North  Fifteenth 
street,  Philadelphia. 

Heyser,  Jacob,  Chambersburg,  Frank- 
lin county. 

Hildrup,  W.  T.,  Harrisburg,  Dauphin 
county. 

Hacker,  William,  Philadelphia. 

Hoopes,  Josiah,  West  Chester,  Chester 
county. 


Hiller,   Casper,   Conestoga,   Lancaster 

county. 
Hiller,  Peter  C.  Conestoga,  Lancaster 

county. 
Lanuis,   Israel,    Lancaster,    Lancaster 

county. 
Martin,  J.   0.,  Mercersburg,  Franklin 

county. 
Pannebaker,   William   M.,   Lewistown, 

Mifflin  county. 
Reist,  Peter  S.,  Lititz,  Lancaster  co. 
Scribner  Prof.  F.  Lamson,  Knoxville, 

Tern. 
Shaffner,  Jacob,  Harrisburg,  Dauphin 

county. 
Swift,  E.  P.,  Mount  Oliver,  Allegheny 

county. 
Thomas,    George    B.,    West    Chester, 

Chester  county. 
Thomas,   Edwin   W.,  King-of-Prussia, 

Montgomery  county. 
Van  Deman.  H   E.,  Parksley,  Va. 


HONORARY  MEMBERS. 


Barry,  P.,  Rochester,  N.  Y.  (deceased). 
Downing,  Charles,  Newberg,  N.  Y. 
(deceased). 

Ellwanger,  George,  Rochester,  N.  Y. 

Garber,  J.  B.,  Columbia,  Lancaster  co.. 
Pa.  (deceased). 

Meehan,  Thomas,  Germantown,  Pa. 

Michener,  Dr.  E.,  Toughkenamon, 
Chester  county,  Pa.  (deceased). 

Parsons,  S.  B.,  Flushing,  N.  Y. 

Parry,  William,  Parry,  N.  J.  (de- 
ceased). 

Rath  von,  Prof.  S.  S.,  Lancaster  cde- 
ceased). 


Rowe,   Hon.   D.   Watson,   Chambers- 
burg, Pa. 

Rutter,  Joun,  West  Chester,  Pa.  (de- 
ceased). 

Saunders,  William,  Washington,  D.  C. 

Stitzel,  Hon.  George  D.,  Reading,  Pa. 

Thomas,  Joan  J.,  Union  Springs,  N.  Y. 

Warder,  Dr.  John  A.,  North  Bend, 
Ohio  (deceased). 

Willetts.  Rev.  Dr..  Philadelphia. 

Wilder,  Hon.  M.  P.,  Boston,  Mass,  (de- 
ceased). 

Wickersham,  Dr.  J.  p.,  Lancaster,  Pa. 
(deceased). 
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ANNUAL  MEMBERS. 


AmmarcU,  Charles,  Reading. 
Baer,  J.  C,  Hamburg. 
Barnhart,  W.  R.,  Greensburg. 
Burkey,  Joshua  R.,  Reading. 
Butz,  Prof.  George  C,  State  College. 
Benninger,  W.  M.,  Walnutport. 
Bickle,  Isaac,  Reading. 
Blankenbaler.  J.  R.,  Angelica. 
Breneiser,  Charles,  Reading. 
Bretz,  William,  West  Fairview. 
Bretz,  W.  C,  Camp  Hill. 
Bracken,  J.  W.,  HoUidaysburg. 
Briggs,  W.  H.,  Carrick. 
Brinser,  E.  C,  Middletown. 
Brinton,  John,  Harrisburg. 
Brinton,  W.  H.,  Atglen. 
Brumbach,  A.  J.,  Reading. 
Bucher,  Riley,  M.  D.,  Lebanon. 
Campbell,  John  A.,  Belleville. 
Cocklin,  E.  H.,  Bowmansdale. 
Comfort,  H.  W.,  Fallsington. 
Cooper,  Calvin,  Bird-in-Hand. 
Davis,  Edwin,  Thompsontown. 
Day,  Theodore,  Dyberry. 
Derr,  Cyrus  G.,  Reading. 
Donmoyer,  M.  T.,  Kutztown. 
Eby,  Simon  P.,  Lancaster. 
Edge,  Thomas  J.,  Harrisburg. 
Endlich,  G.  A.,  Rieading. 
Engle,  Ezra  B.,  Marietta. 
Eppihimer,  Henry,  Reading. 
Eshelman,  M.  B.,  Newport. 
Fahrenbeck,  Geo.  D.,  West  Reading. 
Fegely,  Albert  H.,  Reading. 
Fetter,  I.  C,  Reading. 
Funk,  B.  F.,  Waynesboro. 
Gross,  Geo.  W.,  York. 
Gaul,  James  W.,  Vinemont 
Good,  C.  W.,  Waynesboro. 
Griesemer,  Charles  A.  Z.,  Reaaing. 
Hamish,  H.  H..  Cnestnut  Level. 
Hartman,  Fred'k  S.,  Tucker  ton. 
Harper,    William    Warner,    Chestnut 
iiiii,  Philadelphia. 


Hartzler,  J.  K.,  McVeytown. 

Hassler,  E.  O.,  Harrisburg. 

Hawley,  Jesse  G.,  Reading. 

Heiges,  Prof.  S.  B.,  York. 

Hendel,  Henry  B.,  Reading. 

Hepler,  John  C,  Reading. 

Herr,  Daniel  D.,  Lancaster. 

Herr,  Aldus  J.,  Lampeter. 

Herr,  D.  H.,  Lancaster. 

Hertzler,  S.  A.,  Strode's  Mills. 

Hertzler,  John,  Sr.,  Port  Royal. 

Hiester,  Gabriel,  Harrisburg. 

High,  Ezra,  Reading. 

Hoffa,  John,  Milton. 

Hoy,  inomas,  Orwigsburg. 

Ingram,  Edward  T.,  West  Chester. 

Jamison,  J.  E.,  Swaled. 

Johnson,  W.  B.  K.,  Allentown. 

Kaufman,  Cyrus  W.,  Reading. 

Keller,  Col.  D.  C,  Reading. 

Kendig,  M.  D.,  Creswell. 

Keppel,  Samuel  B.,  Sinking  Spring. 

Kershner,  George  W.,  Reading. 

Kindt,  S.  S.,  Reading. 

King,  James  P.,  3316  Market  st,  Phila. 

Kohler,  H.  W.,  Brillharts. 

Kolp,  -^artin,  Elizabethtown. 

Kraemer,  Louis,  Reading. 

Kready,  John,  Mount  Joy. 

Lauer,  George  F.,  Reading. 

Lantz,  J.  C,  Thompsontown. 

Leinbach,  Joseph  A.,  Reading. 

Leinbach,  George  A.,  Reading. 

Linville,  J.  C,  Gap. 

Livingood,  Frank  S.,  Reading. 

Longsdorf,  C.  L.,  Flora  Dale. 

Longsdorf,  D.  E.,  Mechanicsburg. 

McGowan,  James,  Geiger's  Mills. 

March,  Isaac  F.,  Birdsboro. 

Marks,  Levi,  Reading. 

Meehan,  Thomas  B.,  German  town. 

Mengel,  Levi  W.,  Reading. 

Meredith,  S.  M.,  Reading. 

Merritt,  Hon.  Thomas  P..  Reading. 
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Mohn,  John  G.,  Reading. 
Moon,  W.  H.,  Morrisville. 
Moyer,  John  M.,  Beckersville. 
Muhlenberg,  H.  A.,  Reading. 
Nolan,  William,  Reading. 
Northup,  H.  W.,  Glenburn. 
Obold,  John  H.,  Reading. 
Ort,  Henry,  Lewistown. 
Page,  B.  W.,  East  Salem. 
Patterson,  J.  G.,  Stewartstown. 
Pyle,  J.  W.,  Willow  Dale. 
Rakestraw,  Thomas,  Willow  Dale. 
Reber,  Henry  C.  G.,  Reading. 
Reeser,  Jarius  H.,  Athol. 
Rife,  Jacob  L.,  West  Fairview. 
Ritter,  Milford  N.,  Reading. 
Roop,  Dr.  J.  Warren,  Harrisburg. 
Rupp,  H.  S.,  bhiremanstown. 
Rupp,  John  F.,  Shiremanstown. 
Rush,  J.  G.,  West  Willow. 
Sallade,  Wm.  H.,  Topton. 
Scherer,  R.  W.,  Manatawney. 
Schoenly,  W.  H.  B.,  Reading.  „ 
Schweyer,  D.  H.,  Bower's  Station. 
Schock,  Oliver  D.,  Hamburg. 
Schaeffer,  Rev.  N.  C,  Lancaster. 
Scheidy,  Daniel,  Pine  Grove. 
Scholl,  Calvin  P.,  Fisherville. 
Scholl,  Dr.  **m.  H.,  Reading. 
Shanahan,  Hon.  W.  F.,  Reading. 
Spanogle,  H.  A.,  Lewistown. 
Shimer,  A.  S.,  Redington. 
Shoemaker,  R.  C,  Jarrettown. 


Seidel,  Franklin,  Maiden  Creek. 
Smeych,  Daniel,  Lancaster. 
Smith,  J.  T.,  Swales. 
Smith,  F.  Leaf,  Reading. 
Snavely,  H.  C,  Lebanon. 
Spanogle,  Andrew,  Lewistown. 
Stable,  Col.  J.  A.,  York. 
Stambaugh,  H.  A.,  Mifflintown. 
Stetson,  P.  R.,  Reading. 
Stitzel,  Henry  N.,  Lorah. 
Stitzel,  William,  Lorah. 
Stout,  W.  H.,  Pinegrove. 
Stoneroad,  V.  D.,  Lewistown. 
Stauffer,  A.  K.,  Reading. 
Stubblebine,  John  G..  Morgantown. 
Swlgart,  S.  J.,  Lewistown. 
Thomas,  Joseph  W.,  Kin g-of -Prussia. 
Tyson,  H.  S.,  York. 
Van  Reed,  Wellington,  Reading. 
Wagner,  George  A.,  Alinda. 
Weidner,  Aaron  R.,  Arendtville. 
Weiss,  C.  S.,  AUeutown. 
Wentzel,  Aug.  L.,  Reading. 
Wnite,  Rev.  J.  W.,  Mllroy. 
Whltner,  George  K.,  Reading. 
Williamson,  Edward,  Morrisville. 
Woods,  T.  A.,  Harrisburg. 
Wynnings,  Roy,  Lebanon. 
Yeager,  A.  H.,  Greenland. 
Young,  Andrew  M.,  Womelsdorf. 
Young,  J.  Gerhart,  Reading. 
Zerr,  E.  M.,  Gelger*s  Mills. 
Zlgler,  Amos,  Rowenna. 
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STATE  HOETICULTURAL  ASSOCIATION  OF  PENNSYLVANIA. 


Thirty-fifth  Annual  Meeting. 

Notwithstanding  the  fact  that  all  preliminary  arrangements  had 
been  made  to  hold  this  meeting  at  Eeading,  Pa.,  it  was  deemed  ad- 
\isable,  and  for  the  best  interests  of  the  association  to  meet  else- 
where. The  circumstances  which  led  to  this  change  of  programme 
are  fully  set  forth  and  explained  in  the  following  notice,  which 
was  published  in  the  programme  and  announcement  of  our  annual 
meeting: 

"In  consequence  of  the  State  Board  of  Health  having  issued  a 
proclamation  setting  forth  that  a  large  number  of  cases  of  small-pox 
existed  in  the  city  of  Reading,  and  that  new  cases  were  occurring 
daily,  many  of  our  members  expressed  a  desire  that  our  meeting  this 
winter  should  be  held  elsewhere.  A  number  even  stated  that  under 
the  circumstances  they  would  not  attend  the  meeting  if  it  was  held 
in  Reading.  Judge  Stitzel  and  Mr.  Fox,  representing  Berks  county 
on  our  committee  of  arrangements,  were  consulted  in  regard  to  the 
matter.  Although  they  were  of  the  opinion  that  the  meeting. could 
be  safely  held  in  Reading,  as  the  disease  was  abating  and  had  been 
greatly  exaggerated,  there  having  been  no  cases  at  any  time  in  the 
business  section;  yet  they  fully  realized  the  injury  that  had  been 
done  by  the  proclamation,  and  that  the  meeting  in  their  city  might 
be  slimly  attended,  and,  therefore,  waived  their  claim  for  1894.  Har- 
risburg  having  been  recommended  as  a  suitable  place  for  our  coming 
meeting,  the  suggestion  was  approved  by  our  executive  committee." 

In  accordance  with  this  arrangement  the  association  held  its  meet- 
ing on  Tuesday  and  Wednesday,  January  16  and  17,  1894,  in  the 
supreme  court  room.  There  was  a  ew)d  attendance  and  the  proceed- 
ings were  interesting  throughout.  The  absence  of  Prof.  M.  B.  Waite, 
of  the  Department  of  Agriculture,  Washington,  D.  C,  who  was  an- 
nounced for  an  address  on  ^T?\ingus  Diseases  of  the  Pear  and  Apple,'' 
was  a  great  disappointment  to  all.  The  letters  of  Secretary  Morton 
in  reference  to  the  matter  will  be  found  in  the  report  of  oun  proceed- 
ings. 

Among  the  pleasant  features  of  the  meeting  was  the  presence  afi  a 
visitor  and  delegate  of  L.  B.  Pierce,  of  Tallmadge,  Ohio,  a  prominent 
member  of  the  Ohio  State  Horticultural  Society,  a  leading  horticul- 
turist and  a  well-known  contributor  to  out!  agricultural  and  horticul- 
tural periodicals.  He  was  cordially  welcomed  and  invited  to  take 
part  in  our  deliberations. 

During  the  meeting  the  following  new  members  were  enrolled  for 
1894. 
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Ammarell,  Chas.  Reading. 
'BrackeH,  J.  W.,  Hollidaysburg. 
Brinton,  W.  H..  Atglen. 
Brinton,  John,  Harrlsburg. 
Derr,  Cyrus  G.,  Reading. 
Funk,  B.  P.,  Waynesboro. 
Good,  C.  W.,  Waynesboro. 
Hassler,  E.  0.,  Harrisburg. 
Johnson,  W.  B.  K.,  Allentown. 
Linvilie,  J.  C,  Gap. 
Longsdorf,  D.  E.,  Mechanicsburg. 


Roop,  D.  J.  Warren,  Harrisburg. 
Rupp,  John  F.,  Shiremanstown. 
Scherer,  R.  W.,  Manatawney. 
Schoenly,  W.  ^^.  B.,  Reading. 
Scholl,  Calvin  - .,  Fisherville. 
Shanahan,  Hon.  W.  F.,  Reading. 
Stitzel,  Henry  N.,  Lorah. 
Stitzel,  Wm.,  Lorah. 
Stubblebine,  Jno.  G.,  Morgantown. 
Weidner,  Aaron  R.,  Arendtville. 
Weiss,  C.  S.,  Allentown. 


President  Moon  called  the  members  to  order  at  2  p.  m.,  and  the  sec- 
retary read  minutes  of  las-t  annual  meeting,  which  were  approved  aa 
read. 

Judge  Stitzel  suggested  that  the  roll  of  members  be  called,  and  that 
those  present  respond  to  their  names.  Before  a  motion  to  that  effect 
was  put,  the  secretary  stated  that  while  he  had  with  him  a  list  of 
members,  it  did  not  include  those  who  had  joined  the  association 
during  the  past  year,  and  was,  therefore,  incomplete.  Calling  the 
roll  was  therefore  indefinitely  postponed. 

Mr.  L.  B.  Pierce,  a  delegate  from  the  Ohio  State  Horticultural 
Society,  and  Messrs.  J.  C.  Linvilie,  Wash.  L.  Hershey  and  M.  D. 
Kendig,  delegates  from  the  Lancaster  County  Agricultural  and  Horti- 
cultural Society,  submitted  their  credentials,  which  were  duly  ac- 
cepted, and  the  afor.enamed  were  accorded  the  privileges  of  the  floor. 
The  secretary  also  read  a  letter  from  Prof.  Meehan  regretting  his  ina- 
bility to  be  present. 

The  president  appointed  a  committee  of  five,  consisting  of  Judge 
Stitzel,  H.  S.  Rupp,  H.  C.  Suavely,  E.  W.  Thomas  and  W.  B.  K.  John^ 
»on,  to  nominate  officers  for  the  coming  year. 

The  following 

Report  of  General  Fruit  Committee 
was  read  by  Chairman  Cyrus  T.  Fox,  of  Reading,  Pa. : 

To  the  officers  and  members  of  the  State  Horticultural  Association  of 

Pennsylvania: 
Gentlemen :  Your  chairman  of  the  General  Fruit  Committee  would 
report  having  received  more  general  responses  to  his  inqurie«  as  to 
the  fruit  crop  of  1893  than  in  any  previous  season.  During  the  past 
six  weeks  letters  were  received  almost  daily,  and  nearly  every  county 
in  the  State  wa«  heard  from.  Even  Forest,  the  smallesit  county, 
which  is  almost  exclusively  a  lumbering  district,  sent  its  answers,  so 
that  the  report  which  has  been  compiled  from  this  coirrespondence 
will  be  found  to  cover  every  fruit-growing  district  As  to  the  fruit 
refiults  of  the  i>aHt  year,  your  chairman  would,  therefore,  report  as 
follows: 

Apples. 

The  apple  crop  was  an  inferior  one,  except  in  some  sections  of  south- 
eastern Pennsylvania,  in  central  Pennsylvania  and  in  the  northern 
tier  of  countie«k    Tn  most  counties  of  the  State  it  was  only  one-founth 
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to  on-e-third  of  an  average  crop,  and  the  quality  of  tlie  fruit  was  poor. , 
The  prospects  were  good  in  the  spring  for  a  full  crop,  but  the  drought 
which  pi"evailed  in  July  and  August  caused  the  fruit  to  drop  prema- 
turely. What  did  not  drop  was  blown  down  by  three  great  storms 
during  the  summer.  A  terrific  hail  storm  on  the  5th  of  Jidy  also  did 
serious  damage  to  the  crop  in  -some  parts  of  southeastern  Pennsylva- 
nia, not  only  stripping  trees  of  their  fruit  but  cutting  the  limbs  and 
injuring  the  bart.  The  trees  grew  very  well,  however,  and  formed 
new  wood,  so  that  with  favorable  conditions  a  good  crop  of  apples 
may  be  expected  this  year.  Insects  were  very  destnictive  in  1893, 
and  it  was  impossiple  to  raise  perfect  fruit  without  spraying  trees.  In 
some  cases  a  single  spraying  was  suflBcient  Owing  to  the  failure 
of  the  apple  crop  in  other  States,  prices  for  good  fruit  have  ruled  high 
this  winter.  Many  reports  were  received  to  the  effect  that  the  fruit 
is  nod:  keeping  well. 

Among  the  sections  of  the  State  which  were  favored  with  com- 
paratively good  crops  may  be  mentioned:  Bucks  and  Chester  counties, 
in  the  southeast;  Bradfoi*d,  Tioga  and  McKean,  in  the  north,  and 
Blair,  Centre  and  Clinton,  in  the  central  portion.  In  Bucks  counrty 
there  was  quite  a  good  crop  of  apples  of  fair  quality,  but  their  keeping 
qualities  were  not  as  good  as  in  some  other  years.  In  Ohester  there 
was  a  good  yield  throughout  the  county,  but  the  crop  was  much  in- 
jured by  storms  befow^  the  picking  season  commenced.  What  waa 
saved  sells  at  high  prices.  Our  treasurer,  J.  Hibberd  Bartram,  of 
Chester,  reported  that  he  had  an  abundance  of  apples,  many  of  his 
trees  breaking  down  with  their  weight  of  fruit.  The  apples  were 
more  perfect  and  highly  colored  than  ever  befoue,  especially  the 
Smith's  Cider.  He  gave  his  trees  but  one  spraying.  In  Centre  county 
the  apple  crop  was  very  large  and  the  quality  fair.  Many  carloads 
were  gathered  up  and  shipped  west.  The  farmers  r;eceived  35  cent« 
per  bushel  for  hand-picked  apples,  delivered  at  the  railroad.  A  good 
many  apples  were  also  shipped  from  the  western  section  of  Bradford 
and  the  adjoining  county  of  Tioga, 

Pears. 

Pears  did  rather  better  than  apples,  but  the  late  varieties  were 
badly  damaged  by  storms,  and  many  trees  were  stripped  of  their  fruit, 
except  the  Keiffer,  which  appeared  to  be  storm-proof.  The  reports  in 
regard  to  this  variety  wem  very  favorable,  showing  it  to  be  the  most 
profitable  variety  that  can  be  grown  for  the  market.  It  is  exceed- 
ingly productive,  and  its  high  color  causes  it  to  sell  very  readily.  In 
the  estimation  of  Dr.  Groff,  of  Lewisburg,  one  of  the  Union  county 
correspondents  of  the  Genenal  Fruit  Committee,  it  is  "the  ideal  family 
pear,"  one  of  the  best  for  cooking  purposes  in  the  whole  list,  Unfor- 
tunatelv,  it  is  not  up  to  the  Bartlett  or  Seckel  for  flavor.  The  Bart- 
lett  did  fairlv  well  in  some  sections  of  the  State,  but  the  fruit  was 
small.  The  midsummer  dmught  was  the  cause  of  some  varieties 
being  below  the  average  size.  The  unusually  heavy  yield  of  1892 
cau.'^  a  light  yield  of  pears  in  some  sections  of  tbe  State  last  year. 
Early  varieties  of  pears  proved  first-class  where  the  trees  were 
sprayed,  but  the  fruit  of  unsprayed  trees  was  mostly  wormy,  with 
some  scab.  There  was  less  blight  than  in  any  previous  year,  which 
led  some  fruit  gmwers  to  hope  thfl;t  the  disease  ha«  run  its  course 
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and  entirely  disappeared.  The  only  counties  to  report  any  blight 
were  Northampton  and  Monroe  in  the  northeastern  section,  York  in 
the  southern  and  Northumberland  in  Ihe  central  section  of  the  State. 
In  the  last  mentioned  county  a  number  of  trees  wene  killed  by  blight 

Peaches. 

There  was  an  abundant  ^ield  of  peaches  in  those  sections  of  the 
State  where  peaches  are  grown  to  any  extent  and  are  given  proper 
cultivation,  but  prices  were  low.  In  most  of  these  localities  also  the 
quality  of  the  fruit  was  inferior,  owing  to  the  drought.  The  di'Stricts 
in  Pennsylvania  in  which  the  peach  receives  the  greatest  attention 
at  the  present  day  are  the  Juniata  Valley  and  southern  Franklin 
county.  In  the  former  the  crop  was  designated  a  fair  .one,  but  the 
quality  was  the  best  in  many  years.  Prices,  however,  were  low. 
In  Franklin  county  there  was  an  immense  crop  of  rather  fine  fruit, 
and  the  quality  was  good,  but  the  cash  returns  to  the  growers  were 
unusually  email.  Many  peaches  were  ^pped  that  did  not  pay  ex- 
penses. Dr.  J.  B.  Amberson,  of  Waynesbono,  in  that  county,  reported 
the  largest  crop  ever  grown,  and  the  quality  above  the  average.  In 
Beaver  county  the  trees  were  overloaded,  yet  the  fruit  was  excellent 
In  Blair  county  many  peach  trees  were  killed  by  drjy  weather.  -Some 
Chester  county  reports  were  to  the  effect  that  there  was  much  pre- 
mature fruit  '^Weather  dry  and  crop  immense,  i)eaches  small  and 
prices  low,"  WT0te  one  correspondent  In  Cumberland  the  peaches 
were  very  fine.  There  was  a  full  crop,  and  all  trees  ripened  their 
fruit  well.  Good  prices  prevailed.  In  Dauphin  county  the  prices 
were  about  one-half  those  of  the  previous  year.  Lackawanna  county 
neported:  "'Riere  has  been  the  largest  and  finest  crop  of  peaches  in 
our  county  this  season  that  has  been  grown  for  years.  Many  of  the 
trees  broke  down  under  their  great  burden  of  delicious  fruit"  Ex- 
President  Suavely,  of  Lebanon,  reported  that  his  trees  were  over- 
loaded. 'Hie  fruit  was  small,  owing  to  drought,  and  ripened  very  un- 
evenly, in  the  fore  part  of  the  season  especially.  In  Lehigh  the  ^ield 
was  large;  the  fruit  was  strictly  fimt-class,  large  and  clean,  and 
brought  remunerative  prices.  Similar  reports  were  received  from 
sections  of  Montgomery,  Northampton,  Snyder,  Somerset,  Union, 
Washington,  Westmoreland  and  York  counties.  Some  of  these  coun- 
ties, however,  reported  that  while  the  yield  was  immense,  the  fruit 
was  inferior  in  size  and  quality,  except  where  the  trees  had  been 
judiciously  thinned  out  and  cultivated  thoroughly. 

Plums. 

Owing  to  the  many  difficulties  attending  the  growing  of  plums,  not 
much  attention  is  paid  to  this  crop  in  Pennsylvania.  The  curculio, 
black  knot  and  other  drawback©  have  discourjaged  fruit  growers,  so 
that  plums  are  not  grown  to  any  extent  for  market  However,  some 
feel  encouraged  to  plant,  as  by  careful  cultivation  and  the  spraying 
of  the  trees  at  the  proper  time,  good  crops  can  be  r;ealized  in  favorable 
seasons.  One  correspondent  wrote  that  he  will  plant  one  hundred 
plum  trees  in  ihe  spring.  In  moot  sections  of  the  State  the  plum 
crop,  during  the  past  season,  was  a  failure.  In  some  counties,  how- 
ever, very  fair  crops  were  reRlif>ed,  and  in  several  districts  the  yield 
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was  large.  The  earlier  sorts  did  best,  but  the  fruit  was  small.  The 
drought  of  miisummer  affected  the  general  crop  disastrously.  The 
fruit  dropped  from  the  trees  prematurely.  Bradford  county  reported 
"an  unusually  good  crop."  Other  counties  which  reported  good  crops 
were  Buck«  (certain  localities),  Clarion,  Columbia,  Dauphin  (eastern 
section),  Huntingdon^  Lancaster,  Lawrence,  Lebanon,  Lehigh,  Montour, 
Northumberland,  Susquehanna,  Warren  and  Westmoreland.  In  all 
other  sections  of  the  State  there  was  less  than  one-third  of  a  cnop 
except  certain  varieties,  which  did  fairly  well.  The  general  failure  is 
not  attributed  to  the  work  of  the  curculio,  as  the  ravages  of  this  in- 
sect, save  in  a  few  counties,  were  not  as  extensive  as  usual.  The 
Lombard,  Kichland,  Damson  and  Green  Gage  are  the  varieties  in  re- 
gard to  which  the  most  favorable  reports  were  received.  On  the  ex- 
perimental grounds  at  the  Pennsylvania  State  College,  in  Centne 
county,  there  was  a  full  crop  of  the  following  varieties:  Yellow  Gage, 
Ooe's,  Lombard,  German  Prune,  Dunne's  Purple,  Bradsha  w  and  Orange. 
All  other  varieties  gave  but  meagre  returns.  J.  W.  Pyle,  of  Chester 
county,  reports  the  Asiatic  varieties  as  doinij  well  wherever  tried. 
Gabriel  Hiester,  of  Dauphin,  says  that  the  'T)lack  knot"  has  killed  all 
the  trees  in  his  section,  and  he  knows  of  no  profitable  orchard.  A. 
C.  Sisson,  of  T^icka wanna,  recommends  careful  thinning  to  prevent 
rot,  Daniel  D.  Herr,  of  Lancaster,  recommends  the  Japan  varieties, 
and  says  that  there  is  no  more  trmible  to  raise  plums  than  any  other 
fruit,  if  the  Japan  varieties  are  planted,  or  the  trees  are  sprayed.  H. 
0.  Rnavely,  of  Lebanon,  says  his  croD  was  fine  and  perfect.  He  has 
Imperial  Gage,  Lombard,  Prince  Engelbert,  German  Prune,  Gen. 
Hand  and  several  other  varieties.  W.  B.  K.  Johnwon,  of  Lehicrh,  re- 
ported the  yield  of  plums  better  than  for  a  number  of  years,  and 
stated  that  "there  seems  to  be  a  ehanue  in  this  fruit  for  the  better; 
the  Tcnot'  seems  to  be  lesia  prevalent  than  in  former  years."  W.  H. 
Stout,  of  Schuvlkill,  reported  that  the  curculio  destroyed  nearly  all 
plums  durincT  the  drv  season.  Dr.  George  G.  Groff,  of  Buclmell  Fni- 
versitv,  Lewisbursr,  Fnion  oounty,  reported  that  the  Spaul^lincr,  Ger- 
man Prune,  Pichland  and  Lombard  on  his  crrounds  were  full,  but  rot- 
ted badlv.  Theodore  Day.  of  WaATie  county,  says  that  plum  tnees  in 
his  section  of  the  State  often  die  before  bearing.  They  will  bear  one 
full  crop,  and  the  next  season  only  flowers,  or  perhaos  a  few  sample 
f niits,  after  which  the  trees  will  be  found  to  be  slowly  dying. 

Quinces. 

The  quince  is  still  a  neglected  fmit  in  Pennsylvania,  althoncrh  it  is 
receiving  more  attention  eveo'  year.  It  is  a  profitable  fruit  and 
always  commands  a  good  price  in  the  city  markets.  One  correspond- 
ent allejres  that  not  much  attention  is  given  to  quinces,  because  few 
aT>pear  to  know  how  to  grow  and  when  to  pluck  them.  Others  say 
that  the  trees  suffer  greatly  from  blight,  but  that  they  have  found 
sprayinsr  to  brtng  success.  The  borer  is  one  of  th^  worst  enemies 
with  which  growers  are  compelled  to  contend.  There  were  good 
croos  of  quinces  in  most  section-s  of  the  State  in  1R9.?.  but  prices  were 
moderate.  Low  prices,  however,  have  not  prevented  increased  plant- 
ings of  quince  trees,  and  5w>me  correspondents  write  that  much  inter- 
pwt  has  been  aroused  In  fills  fruit,  resulting  In  the  planting  of  many 


No.  7.]  State  Horticultural  Assoclation.  1* 

trees.  One  corresiwiident,  James  Donaldson,  of  Armstrong  county, 
reports  that  a  good  many  quince  trees  were  planted  during  the  pas>t 
few  xeara  in  his  section  of  the  State,  and  that  success  is  attending 
the  cultivution  of  the  fmit,  although  some  damage  has  been  caused 
by  blight  Gabriel  Hiester,  of  Dauphin,  writes  that  owing  to  the 
ravages  of  the  coddling  moth  most  of  the  quince  trees  were  dug  out 
before  anything  was  known  about  the  efficiency  of  spraying  with 
Paris  green.  J.  E.  Jamison,  of  Juniata,  had  a  good  crop  of  fair  fruit, 
the  result  of  spraying  his  trees.  He  says  that  there  is  no  fruit  so 
much  benefited  by  spraying  as  the  quince.  A.  C.  Sisson,  of  Lacka- 
wanna, has  found  that  a  strong  solution  of  whale  oil  soap,  applied 
two  or  three  times  during  the  season,  is  a  sure  exterminator  of  the 
borer.  W.  B.  K.  Johnson,  of  Lehigh,  reported  that  the  quince  trees 
in  that  county  bone  well,  but  the  quality  of  the  fruit  was  poor  to  me- 
dium, owing  to  the  **help  yourself  treatment"  that  the  trees  get  In- 
ferior fruit  sold  as  low  as  40  to  50  cents  per  bushel,  but  fruit  from 
trees  carefully  cultivated  brought  from  80  cents  to  fl.OO  per  basket 
Some  choice  quinces  commanded  |1.25  to  |1.50  per;  basket  Prof.  S. 
B.  Heiges,  of  York,  reported  an  excellent  crop  of  finely  grown  quinces, 
which  he  stated  was  something  unusual.  Among  those  who  obtained 
excellent  results  from  spraying  their  quince  trees,  resulting  in  fine 
crops  of  fruit  after  yeans  of  failure,  were  B.  B.  McClure,  of  Northamj)- 
ton,  and  A.  F.  Dickey,  of  Somerset  Dr.  George  G.  Groff,  of  Lewis- 
burg,  had  exedlent  success  with  his  quinces,  whidh  has  encouraged 
him  to  plant  more  trees.  He  will  set  out  150  trees  of  the  Orange 
variety  in  the  spring,  thus  making  a  total  of  175  quince  trees  in  his 
plantation.  Unlike  the  apple  and  i)ear,  the  quince  has  no  off  year. 
It  is  a  great  bearer,  and,  therefore,  very  remunerative.  Prices  were 
lower,  however,  in  the  season  of  1893  than  in  any  previous  year  for  a 
long  period.  Quince  trees  become  very  old  and  are  said  to  bear 
longer  than  apple  trees.  The  very  be«t  trees  grow  on  strong  clay 
loams,  but  they  also  thrive  well  on  damp,  gravelly  drifts.  On  sand 
or  gravel  the  bushes  never  stock  up  as  thickly  as  they  do  on  clay  or 
loam.  This  was  the  experience  of  Peter  Reeder,  of  Lycoming,  who 
reported  as  follows:  ^^Where  the  trees  were  grown  on  a  heavy  soil  the 
yield  and  quality  was  good;  on  dry,  gravelly  gnound  the  crop  was 
very  short." 

Qherries. 

Most  counties  in  the  State  reported  an  excellent  crop  of  cherries. 
Some  correspondents  stated  that  they  never  knew  a  more  abundant 
yield  However,  there  were  some  localities  in  the  State  where  the 
crop  was  meagre.  In  those  sections  the  sweet  varieties  were  almost 
a  failure,  but  the  sour  kind  did  better.  Our  treasurer,  J.  Hibberd 
Bartram,  of  Chester  county,  reported  the  best  crop  of  sweet  cherrries 
he  ever  had;  at  least  he  sold  more.  The  weather  having  been  dry 
they  did  not  rot  so  badly.  H.  W.  Northup,  of  Lackawanna  county, 
near  Scran  ton,  wrote:  'The  market  was  full  of  cherries.  There  is 
the  greatest  demand  in  oun  market  for  the  sour  varieties."  Casper 
Hiller,  of  Lancaster  county,  says  the  crop  was  better  than  for  years. 
There  was  very  little  rot,  and  the  foliage  was  healthy  aU  summer. 
In  his  opinion,  the  leaf  rust  that  has  been  xjrevalent  for  years,  causing 
unhealthy  wood,  is  the  primary  cn^se  of  rot 
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As  to  varietiefl,  the  Early  Richmond,  Governor  Wood,  Montmorency, 
Napoleon  Bigarrean,  May  Duke,  Yellow  Spanish  and  Black  Tartarian 
continue  to  be  the  leading  i-arieties,  E.  P.  Swift,  of  Allegheny,  «aye 
that  his  most  reliable  sort  is  the  red  Montmorency.  Other  coiires- 
pondenta  speak  highly  of  the  eame  \'ariety.  H.  W.  Comfort,  of  Bucks 
county,  regards  the  Early  Richmond  as  the  mo»t  profttable  cherry. 
The  Montmorency  is  given  the  credit  of  being  larger  and  better  than 
the  Early  Richmond,  although  a  little  later  than  the  latter  variety. 
R.  M.  Welles,  of  Bradford  county,  reported  that  the  "cherry  aphis" 
was  very  destructive  on  the  coarse,  reink-growing  varieties  of  cher- 
ries. He  added:  "I  lost  a  very  fine  young  Windsor,  just  coming  to 
Tt>^aring,  by  trying  too  strong  a  spo^ying  combination  to  destroy  the 
aphis.    It  did  the  whole  thing  dead.    The  finer  varieties  rot  badly." 

OraiJes. 

The  season  was  favorable  for  the  gnape  crop.  Owing  to  the  dry 
weather  of  July  and  August  there  was  very  little  rot.  In  some  sec- 
tions the  fruit  was  late  in  ripening.  The  substance  of  the  majority 
of  the  reports  received  from  all  the  counties  in  tiie  State  may  be  stated 
in  a  few  words.  The  crop  was  large  and  the  quality  excellent,  but 
prices  wene  low  and  unremunerative.  The  crop  was,  in  fact,  too 
abundant  to  be  profitable. 

Spraying  or  bagging  was  essential  to  ensure  success.  M.  T.  Don- 
moyer,  one  of  Berks  county's  most  suceessiful  grape  growers,  has 
found  that  he  cannot  raise  grapes  successfully  without  resorting  to 
spraying  or  bagging.  Many  other  growers  in  the  State  give  this  as 
their  same  experience.  Treasurer  Baitram,  for  instance,  did  not  get 
his  grapes  bagged  nor  sprayed.  The  vines  bore  well,  but  the  grapes 
amounted  to  nothing  as  far  as  mai^keting  was  concerned.  Gabriel 
Hiester,  of  Dauphin  county,  wrote  that  "grapes  that  were  sprayed 
ripened  their  crop  perfectly,  and  there  was  less  than  the  usual  trouble 
on  unsprayed  \ines,  owing  to  the  dry,  hot  summer."  C.  A.  Randall, 
of  Forest  county,  reponted  that  the  rose  bug,  and  a  long  yellow  bug 
were  very  destructive  among  the  vines  in  his  section  of  the  State. 
Growers  used  air-slacked  lime  upon  their  vines  with  good  effect  In 
some  sections  of  the  State  the  grape  crop  was  injured  by  severe  hail 
storms  early  in  July.  Dr.  Groff,  of  Lewisburg,  had  his  fruit  injured 
somewihat  by  downy  mildew  and  anthracnose.  Insects  were  also 
bad. 

As  to  varieties,  the  Concord  continues  to  be  tlie  most  popular  grape 
in  Pennsylvania,  and  in  some  localities  it  is  grown  to  the  exclusion 
of  all  other  kinds.  A  number  of  the  newer  varieties  haAC,  however, 
become  very  popular  and  are  pi^oving  profitable  to  raise.  Among 
these  may  be  particularly  mentioned  the  Niagara,  Moore's  Early, 
Moore's  Diamond,  Salem  Worden,  Woodruff  Red  and  Wyoming  Red. 
The  Niagara  has  been  found  to  succeed  in  almost  any  locality  pro- 
viding it  is  bagged.  It  seems  to  require  thi«  treatment  more  than 
any  other  grape.  In  negard  to  the  Woodruff  R<^,  Secretary  Engle 
reported:  "One  of  the  most  promising  new  varieties  f  mi  ted  this  year 
was  Woodruff  Red.  Although  not  first-class  in  quality,  it  is  a  beauti- 
fnl  grape,  k^vps  well  and  holds  its  foliasre  to  the  last."  Oa^^p^^r  Ililler, 
of  Lancjister  county,  marks  Woodruff  Red  quite  high,  and  says  that 
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the  Eatx>n  and  Woodruff  Red  afe  both  very  diowy  amd  fairly  good, 
and  consequently  they  bring  the  highest  prices.  Dr.  Groff,  of  Lewis- 
burg,  says  his  Moore's  Early  and  Niagara  grapes  were  "as  fine  as  fine 
could  be."  He  intends  planting  100  Moore's  Early  in  the  spring. 
Prof.  Hieges,  of  York,  has  forty-six  varieties  of  grapes  fruiting,  and 
mentions  in  particular  Woodruff  Bed,  Wyoming  Red  and  Moore's 
Diamond  as  having  been  very  superior. 

B,  M.  Welles,  of  Towanda,  gives  his  experience  in  regard  to  varie- 
ties during  the  season  of  1893,  as  follows:  "Woodruff  Red  is  a  i)oor 
beaner.  Emjnpe  State,  Moore's  Early,  Niagara,  Worden,  Delaware, 
Brighton  and  Concord  are  all  good  croppers.  The  Lady  and  Jessica 
do  well,  but  are  not  reliable.  Jefferson  is  a  good  graye  and  cropper 
but  too  late." 

E.  C.  Brinser,  of  Dauphin  eounty,  relates  his  experience  as  follows: 
"Concord,  Worden,  Moore's  Early,  Cottage,  Eaton,  Jewell  and  Niagara 
were  fine.  Daisy  is  early.  Telegraph  and  Champion  are  no  good. 
Empire  State  is  not  satisfactoiy.  Pocklingtxxn  and  Brighton  axe 
poor."  •      ;   ..      'i   i 

W.  B.  K.  Johnson,  of  Lehigh,  who  has  a  number  of  new  varieties  in 
cultivation,  says:  "Wyoming  Red  is  the  best  red.  Eaton-  is  improv- 
ing. Woodruff  Red  is  good.  Moyer,  doubtful."  As  to  other  new 
varieties  he  prefers  to  report  after  another  year's  trial. 

Small  Fruits. 

Small  fruits,  especially  raspberries  and  blackberries,  suffered  frottn 
the  pnotracted  drought  Straw^berries  fared  better.  Currants  and 
gooseberries  yielded  well.  This  about  explains  the  season's  resxdts 
in  the  State.  Prices  for  all  berries  were  good,  with  no  glut  in  the 
market  at  any  time.  The  growers  of  small  fruits  in  the  vicinity  of 
Scranton  report  that  they  had  enormous  crops  of  strawberries,  rasp- 
berries and  blackberries.  A  great  many  berries  are  grown  for  that 
market  Strawberries  are  a  specialty.  Li  Monroe  county  there  was 
a  full  crop  of  strawberries  and  raspberries.  Straberries  yielded 
well  in  Northampton  county.  Correspondent  B.  B.  McClure,  of  that 
county,  says:  "Strawberries  ought  to  be  cultivated  more  extensively; 
the  supply  never  exceeds  the  demand.  The  same  may  be  said  of  cur- 
rants." In  Berks  county  there  was  a  prolific  crop  of  strawbenries 
and  good  prices  were  realized.  Raspberries  promised  well,  but  dry 
weather  cut  the  season  short  Blackberries  dried  on  the  stalks  and 
the  crop  was  a  poor  one.  Currants  and  gooseberries  were  more  plen- 
tiful than  for  some  years.  In  Dauphin  county,  Correspondent  Cabriel 
Hiester  says,  ^^naspberries  and  blackberries  have  been  allowed  to  run 
out,  as  the  growers  of  Dauphin  county  cannot  compete  with  those  of 
York  county,  where  the  hills  appear  to  be  especially  adapted  to  these 
fruits." 

As  to  varieties  in  Pennsylvania,  there  is  a  wide  difference  of  opin- 
ion, some  kinds  doing  well  in  certain  sections  of  the  State  and  poorly 
in  other  localities.  The  Sharpless  continues  to  be  a  standard  straw- 
berry, and  is  probably  grown  more  extensively  than  any  other  variety. 
R.  M.  Welles,  of  Bradford  county,  in  his  report  says:  "A  fair  cnop  of 
strawberries.  Very  moderate  yield  of  red  raspberries.  Black  caps 
do  very  poorly,  being  destroyed  by  anthracnose.    As  to  the  gooseber- 
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ries,  Downing  and  Industry  did  well.  There  was  a  good  crop  of  cnr- 
rants,  Fay's  l*roliflc  being  the  faTorite.  In  mulberries,  Downing's 
Everbearing  winter  kills  and  is  not  worth  growing.  The  Russian 
varieties  are  hardy  and  good  yielders." 

E.  C.  Brin^er,  of  Dauphin  county,  in  reporting  on  small  fruits,  says: 
"Strawberries  good  crop.  Raspberries  suffered  much  from  the  cold 
winter  and  drought.  With  blackberries  it  was  the  same  and  the  crop 
wns  short  Curmnts  fair.  I  am  slow  to  recommend  any,  but  think 
Greenville  sti^awberry  a  good  new  one.  Oromwell,  a  new  cap  rasp- 
berry, very  early  and  good.  Erie  blackberry,  not  so  new,  but  very 
good." 

Secretary  Engle  wrote:  "Am  much  pleased  with  Buba<5h,  Haver- 
land  and  Eureka  strawberries;  while  of  raspberries,  Gregg,  taiaffer's 
Colossal  and  Marlboro  are  most  satisfactory." 

D.  M.  Seyler,  of  Berks  county,  who  grows  strawberries  largely  for 
the  Reading  markets,  considers  the  Sharpless  and  Michel's  Early 
the  leading  varieties.    He  had  a  large  crop  of  each  last  year. 

S.  M.  McMaster^  of  Indiana  county,  says:  "I  recommend  the  Bubach 
strawberry,  Musldngum  raspberry,  Kittatinny  blackberry.  Fay's  Pro- 
lific currant  and  Industry  gooseberry." 

J.  E.  Jamison,  of  Juniata  county,  has  found  that  with  him  the 
Sharpless  sti^wbeny  and  Gregg,  Souhegan  and  Ohio  raspberries  are 
the  beot 

A.  C.  Siason,  of  Lackawanna,  says:  "Can  recommend  Warfield, 
Parker  Earle,  Bubach  No.  5,  Lovett's  Early,  Eureka  and  Haverland 
in  strawberries;  Cuthbert  still  holds  first  place  in  red,  and  Hilton, 
Johnson's  Sweet  and  Gregg  in  black  raspberries." 

P.  Sutton,  of  Luzerne  county,  writes:  "Of  the  newer  varieties  of 
raspberries  that  I  have  grown  the  Muskingum  is  a  good  yielder  and 
is  firmer  than  the  Shaffer,  yet  the  latter  still  holds  its  own  as  being 
the  lai-gest  yielder  of  the  two.  The  Palmer  does  well  herje,  but  is  not 
as  large  as  the  Gregg.  Ada  and  Nemaha  fail  to  come  up  to  repre- 
sentations miide  by  the  introducers.  Thompson's  Prolific  fails  to  per- 
fect its  berries.  Not  one  berry  in  fifty  fills  out  fully.  Taking  it  all 
in  all,  I  think  that  the  mspberries  that  will  surpass  the  Ohio,  Gregg, 
Tyler,  Souhegan,  Mammoth  Cluster,  Shaffer,  Cuthbert  and  Golden 
Queen  are  still  to  be  introduced.  The  best  blackberries  with  me  are 
Kittatinny,  Taylor,  Stone's  Hardy,  Minnewasld  and  Snyder.  Tke  Erie 
has  done  very  poorly  with  me  so  far.  Berry  very  small  and  no  better 
flavor  than  any  of  the  above.  Most  of  our  soil  here  is  infested  with 
white  grubs  to  such  an  extent  that  strawbeiTy  growing  is  a  precarious 
business. 

John  Hoffa,  of  Northumberland  coimty,  a  member  of  ihe  State 
Board  of  Agriculture,  regards  the  Lucretia  dewberry  as  a  great  acqui- 
sition, and  worthy  of  extensive  cultivation. 

W.  H.  Stout,  of  Schuylkill  county,  has  found  the  Gregg,  Early  Ohio 
and  Cuthbert  raspberries  to  be  the  best  in  his  locality. 

Dr.  Groff,  of  Lewisburg,  reports  the  Palmer  and  Golden  Queen 
raspberri(*s  i\s  very  fine. 

Prof.  Ueige«,  of  York,  says:  "Erie  blackberry,  and  Ohio  and  Lovett's 
black  cap  raspberries  were  very  fine  with  me  this  year,  and  I  can 
recommend  them  highly." 

O.  P.  Shaver,  of  Somers<^t  county,  one  of  the  most  experienced 
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growers  of  small  fruits  in  soutliwestem  Pennsylvania,  writes  as  fol- 
lows: "In  red  raspberries  1  have  Cudibert,  Shatter  and  Turner.  CuUi- 
bert  and  Shaffer,  are  good.  Turner,  berries  too  smaill  and  a  light  crop. 
In  black  cap  raspberries  I  have  JSouhegan,  Gregg,  Hilbom  and  Ohio. 
Souhegan,  too  many  hemes,  therefore  under  size.  Hilbom,  nearly 
equal  to  Gregg  in  size  and  yield.  Ohio,  no  good.  In  blackberries  the 
Snyder  is  my  favoi'i'te  for  a  cold  climate.  As  to  Btrawberries,  I  have 
fruited  the  past  seaaon  the  following  rarieties:  Staminates — Cumber- 
land, Sharpless,  Jessie,  Parker  Earle,  Saunders,  Governor  Hoard, 
Oliver  and  Or^on  Everbearing.  Pistillates — Orescent,  Haverland, 
Bubach,  Barton's  Eclipse  and  Martha,  ^il,  heavy  clay.  Staminates: 
Sharpless  is  too  shy  a  bearer.  Oliver  a  very  large  berry,  but  also  too 
shy.  Parker  Earle,  a  tart,  Arm  berry;  good  for  canning,  but  bears 
too  heavily;  therefore  cannot  mature  all  the  fi-uit.  Governor  Hoard 
is  a  very  line  berry,  but  the  crop  was  light  last  season.  Saunders 
did  well  in  yield  and  size.  The  previous  season  it  was  very  irregular 
in  form.  La»t  season  it  was  very  nice  and  plump.  Jessie  leading, 
and  Cumberland  next  In  quality,  the  latter  leads;  but  in  yield, 
Jessie  is  ahead.  Pistillates:  Haverland  is  my  leading  variety  for 
yield  and  quality,  with  Crescent  second.  I  am  testing  a  few  new 
varieties,  and  next  season  will  teU  the  story.  The  Oregon  Everbeair- 
ing  is  a  humbug.  I  will  say,  in  short,  I  have  no  new  varieties  to  tie 
to.  A  year  ago  I  was  very  much  impressed  with  the  success  of  Gov- 
ernor Hoard,  and  now  have  to  back  down.  My  next  season  planting 
will  be:  Jessie,  Cumberland,  Haverland  and  Crescent.  For  a  crop  I 
will  plant  vei^  sparingly  of  new  varieties,  but  will  continue  testing 
each  new  variety  for  three  successive  seasons.  Last  season  I  had 
93  bushels  from  a  little  over  three-fourths  of  an  acre.  Drouth  re- 
duced the  yield  some.'' 

Vegetables. 

July  and  August  were  very  unfavorable  for  vegetables.  In  some 
sections  of  the  State  scancely  any  rain  fell  during  those  months. 
Consequently  aU  late  vegetables  suffered,  except  the  late  crop  of  cab- 
bage and  celery,  which  were  benefited  by  the  rains  of  September  and 
October.  Late  sown  turnips  also  yielded  a  fair  crop.  Up  to  the  first 
of  July  the  season  was  good,  and  early  vegetables  did  well.  There 
was  a  large  jield  of  onions  in  almost  all  sections  of  the  State.  Peas 
and  beans  had  a  short  season  owing  to  the  dnoughL  The  tomato 
crop  was  seriously  affected  and  sweet  corn  was  imi>erfect.  The  early 
crop  of  potatoes  was  fair  and  good  prices  were  realized.  Late  pota- 
toes were  not  much  more  than  half  a  crop,  although  there  were  some 
exceptions.  The  general  crop,  however,  was  probably  the  smallest 
reported  in  a  number  of  years.  There  were  some  favored  localities 
whene  local  showei*s  at  a  critical  time  in  the  growth  of  the  crop  re- 
sulted in  a  production  equal  to  or  above  that  of  the  average  year. 

More  attention  is  being  paid  to  this  department  of  the  horticultural 
kingdom,  and  the  markets  of  our  cities  are  being  well  supplied  with 
vegetables  raised  by  farmers  and  gandeners  residing  in  contiguous 
territory.  It  is  a  lamentable  fact,  however,  tnat  many  farmers'  gar- 
dens contain  only  a  few  kinds  of  vegetables.  One-half  of  the  garden 
is  usually  de\'oted  to  early  potatoes,  and  the  remainder  to  lettuce, 
onions  and  cabbage,  the  onion  bed  giving  place  later  to  celery.    Peas, 
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beans  and  tomatoes  are  only  produced  in  limited  quantities.  Farmers 
who  turn  their  attention  to  raising  vegetable  crops  for  market,  rarely 
go  beyond  potatoes,  onions  and  cabbage.  Where  there  are  canning 
establishments,  an  impetus  is  given  tx>  the  production  of  sugar-corn, 
peas,  lima  beans  and  tomatoes.  Market  gardeners  in  the  vicinity 
of  Scranton  had  good  crops  of  potatoes,  and  the  prices  were  the  best 
they  ever  realized.  Showers  occurred  at  the  proper  times  during 
midsummer  to  save  the  general  crop.  There  were  other  localities  in 
noFtJhem  and  western  Pennsylvania  where  potatoes  yielded  largely, 
owing  to  more  favorsable  conditions,  than  those  which  prevailed  in 
the  eastern  and  southern  sections  of  the  State. 

As  to  new  varieties  of  vegetables  and  remarks  in  regard  to  the 
season  of  1893,  the  following  information  has  been  gleaned  from  the 
reports  of  coiTespondents,  and  is  given  in  brief ;  E.  P.  Swift,  of  Alle- 
gheny, had  a  fine  crop  of  horticultural  beans  from  an  acre  or  two  early 
in  the  season.  R.  M.  Welles,  of  Bradford,  pejyorts  the  Giant  Paschail 
celery  to  be  a  splendid  variety.  Howard  G.  McGowan,  of  southern 
Berks,  who  usually  raises  from  1,000  to  l,200t  bushels  of  potatx)es  for 
the  Beading  market,  had  only  half  a  crop,  having  obtained  a  yield  of 
500  of  600  bushels.  His  potatoes,  however,  weue  very  fine,  and  he 
was  awarded  first  premium  at  the  Berks  county  fair.  His  largest 
crop  was  1,253  buadiels,  when  he  had  a  return  of  over  200  bushels  to 
the  acre.  He  plants  ten  inches  apart  in  the  rows,  the  distance  be- 
tween the  HOWS  being  from  two  feet  nine  inches  to  three  feet  H. 
W.  Northup,  of  Lackawanna,  writes:  **Our  potatoes  are  the  finest  we 
have  grown  for  years.  The  season  was  rather  dry,  but  we  had  fre- 
quent showers  and  our  vegetables  were  fine  all  the  way  through  the 
list."  E.  O.  Austin,  of  Potter  county,  says  that  the  potato  growers 
of  that  section  shared  in  the  good  luck  attending  the  showers  that 
visited  the  northern  counties.  "Potatoes  were  the  best  and  finest 
for  years,"  he  writes,  and  all  root  cnops  were  so.  All  vegetable  gar- 
dens were  prime  this  season.  It  was  favorable  generally.  The  drouth 
effected  some  plants  to  their  great  injury,  but  most  were  excellent. 
R.  S.  Searle,  of  Susquehanna,  another  norithem  tier  county,  reports 
large  yields  of  all  kinds  of  vegetables,  especially  root  crops.  He  had 
200  bushels  of  carrots  from  30  square  rods  of  ground,  and  about  the 
same  yield  of  sugar  beets.  The  farmers  of  the  soutiiern  townships 
of  Chester,  county  went  largely  into  the  raising  of  potatoes.  From 
the  vicinity  of  Oxford,  which  is  only  a  few  miles  from  the  Maryland 
line,  60,000  bushels  of  potatoes  were  shipped  to  market,  which  netted 
the  growers  60  cents  i)er  busheL 

Shrubbery,  Plants  and  Flowers. 

It  is  gratifying  to  learn  that  there  is  continued  prepress  in  the 
beautifying  of  the  door-yard  and  sunroundings  of  home  with  shrub- 
bery, plants  and  flowers.  Shade  trees  are  being  planted  by  the  road- 
side, and  deciduous  shrubbery  and  flowering  plants  in  front  of  and 
around  the  house,  so  that  passing  through  almost  any  rural  district 
in  Pennsylvania  the  stranger^s  attention  is  attracted,  and  the  thought 
suggests  itself  that  here  are  homes  within  which  intelligence  and 
culture  may  be  found.  Flowers  are  becoming  more  and  more  Indis- 
pensible  in  all  the  tender  oflQces  oif  friendship,  hospitality  and  home 
life.    They  grace  the  table  of  rich  and  poor,  doing  even  more  than  the 
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spotless  linen  or  shining  ware  to  make  the  meal  something  more  than 
the  mere  satisfying  of  the  appetite.  The  cultivation  of  flowers  in  a 
commercial  way  is  becoming  more  general,  and  is  proving  a  profit- 
able occupation,  as  at  all  seasons  of  the  year,  there  is  a  demand  for 
them,  and  at  certain  times  they  can  scarcely  be  supplied  in  sufficient 
quantities.  In  liie  late  fall  almost  everybody  in  the  cities  may  be 
seen  wearing  a  chrysanthemum,  and  these  showy  flowers  have  be- 
came so  popular  that  they  may  be  found  on  sale  in  aU  railroad  sta- 
tions and  at  hundreds  of  other  places  in  the  leading  cities  of  the 
country. 

As  showing  the  intenest  that  is  being  taken  in  the  outward  adorn- 
ment of  home,  the  following  extracts  from  the  correspondence  of  your 
committee  will  suffice:  '^Bural  omamenta/tion  is  still  progressing. 
Our  young  i)eople  are  taking  great  pride  in  this  branch,''  writes  one 
correspondent,  "Continued  progress  must  be  reported  to  the  credit 
of  the  county.  Chrysanthemums  more  popular  than  ever;  also  roses 
Hydrangeas  quite  popular,"  writes  another.  Other  correspondenta 
say:  '^ore  flowera  are  adorning  the  farmers'  yards  now  than  ever." 
'^uch  progress  is  made  in  outdoor  adornment."  "TheDe  is  a  con- 
tinued improvement  yearly  manifested  in  the  adorning  of  grounds 
around  homea  A  little  local  interest  has  been  shown  in  puttiniar  out 
Holland  and  other  bulbs  for  spring  flowering."  'The  custom  of  home 
improvement  is  quite  geneml  in  this  section."  "More  attention  paid 
yearly.  Much  more  might  be  done  to  advantage."  Considerable  pro- 
gress made  all  throu^  the  county."  "Shrubbery  and  hardy  roses  are 
planted  in  nearly  all  the  ho^use-yards  in  this  section,"  (Cumberland 
county).  "I  think  therle  is  a  steady  though  gradual  improvement  in 
this  direction.  'Hie  farmers  are  using  the  lawn  mower  more  each 
year,  and  their  door-yards  present  a  more  tidy  and  well  kept  ap- 
pearance." "Our  x)eople  are  realizing  the  importance  of  the  outward 
adornment  of  homes  more  every  year.  Shrubbery,  rose  bushes  and 
decorative  and  flowering  plants  are  being  set  out,  thereby  making 
home  more  attractive,"  this  from  little  Forest  "The  taste  for  orna- 
mental trees  and  plants  is  growing  steadily.  In  flowers,  chrysan- 
themums are  the  rage,  and  are  more  largely  planted  every  year.  "In- 
creased attention  in  towns;  not  much  in  country,"  is  what  a  central 
Pennsylvania  representative  says:  'Teople  are  making  fair  pw^^ress 
yearly  in  this  department,"  is  a  statement  from  western  Pennsylvania. 
"There  is  quite  a  crrowing  disposition  to  plant  more  evergreens, 
shrubbery  and  the  different  varities  of  maples,  and  anything  that  will 
make  the  home  more  pleasant  and  happy,"  is  a  voice  from  the  Juniata 
Valley.  "Oun  yards  are  adorned  with  these  ornaments,  but  our  wives 
and  daughters  have  charge  of  the  beautiful  and  we  are  not  so  well 
acquainted  with  them,"  writes  a  northern  Pennsylvania  correspond- 
ent. "A  steady  increase  is  noticeable  from  year  to  year,"  writes 
another  cornespondent  in  the  same  county.  "There  is  a  marked  in- 
crease in  the  attention  given  to  ornamental  gardeninsr,"  comes  from 
the  Lebanon  Valley.  A  nurseryman  in  the  Lehitrh  VaUey  writes:  "I 
have  handled  more  in  tiiis  line  this  year  than  in  any  previous  year. 
Judging  by  that  indicat;ion  I  would  say  we  are  profirressing,  with 
very  fair  promises  for  spring.  Tastes  are  improving  for  better  and 
more  expensive  plants."  **The  business  is  growing,  and  some  of  our 
green  houses  are  doing  a  fair  business,"  writes  a  Wyoming  Valley 
2» 
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man.  "Our  people  are  priving  plants  and  flowers  more  attention  than 
formerly.  Many  have  finely  ornamented  lawns  and  door  yards.  A 
great  demand  is  prevailing  for  bulbs."  The  foregoing  comes  from 
the  west  branch  of  the  Susquehanna.  "CJonstant  progress  is  being 
made  in  the  adornment  of  grounds,"  is  a  statement  for  northeastern 
Pennsyh'ania.  *^fore  interest  shown  yearly  in  plant-growing,"  comes 
from  the  lower  Schuylkill  Valley.  ^*Every  year  seems  to  improve  a 
little  upon  the  past,"  writes  a  central  Pennsyh^inian,  and  another 
from  an  adjoining  county,  says:  '"Much  has  been  done  in  the  adorn- 
ment of  home  and  grounds."  A  correspondent  in  northern  Pennsyl- 
vania writes:  "Our  town  is  new,  only  seven  years  old,  so  not  much 
is  done  yet  for  adornment,  but  I  noticed  that  many  yards  and  lawns 
were  nicely  fixed  up  last  spring  and  suitably  adorned.  The  progress 
in  this  is  fair — as  good  as  one  could  expect  from  our  laboring  people." 
An  anthracite  coal  region  correspondent  says:  "Some  effort  is  made 
by  nearly  every  ftimily  to  have  a  few  flowers  of  ordinary  varieties, 
mostly  annuals."  Another  county  in  the  northeast  reports:  "Our 
people  take  con-siderable  interest  in  shrubbery,  plants  and  flowers, 
especially  our  best  farmers;  it  is  catching."  '^uch  is  being  done  in 
the  way  of  the  outward  adornment  of  homes,"  is  a  voice  from  eouth- 
eni  Pennsylvania. 

These  reports  from  all  sections  of  the  St^nte  show  renewed  interest 
in  the  subject.  It  is  astonishing  what  an  influence  a  good  example 
will  (»xert.  One  individual  of  taste  in  a  community  will  prove  a  great 
boTieflt  to  the  entire  neighborhood.  One  compspondent,  writing  from 
the  lakes  and  mountains  of  Wayne  county,  says:  *n.  planted  under 
manv  difficulties  several  hundred  early  blooming  bulbs  lately,  booing 
to  have  a  fine  show  of  flowers  next  sprins:  and  awaken  my  neiirtibors' 
ideas  a  little."  The  beautiful  campus  of  the  Pennsylvania  State  Col- 
lege in  Centre  county  has  had  a  powerful  effect  in  central  Pennsyl- 
vania in  cultivating:  a  love  for  the  beautiful.  Writes  one  of  the  col- 
lecre  i)rof(^aors:  "Scarcely  is  a  new  house  started  now  without  some 
spirit  of  ornamentation  with  plants  beinsr  apparent,  largely  because 
of  th'^  influence  of  the  college  campus."  The  observance  of  arbor  day 
has  had  an  excellent  effect  uTx>n  the  pupils  of  the  public  schools  of 
the  Commonwealth  in  developing  an  interest  in  the  planting  of  trees 
and  shnibbery. 

As  to  horticultural  novelties  which  came  into  prominence  last  year, 
the  following  are  deemed  worthy  of  a  place  in  this  report:  The 
Japanese  Anemones  have  excited  much  admiration,  as  also  a  num- 
ber of  new  varieties  of  evergreens,  and  the  Variegated  hop  vine.  T^e 
Gladiolus  Childsii  has  been  thoroughly  tested  and  found  to  be  -a 
marked  improvement  over  the  old  rarities.  The  flowers  are  much 
larcrer  than  theme  generally  grown.  The  "tree  rose"  has  been  sold  in 
ATleaheny  county  for  two  or  three  years,  and  none  have  been  known 
to  die  thus  far.  It  is  believed  to  be  perfectly  hardy,  having  withstood 
the  severe  winter  of  one  year  ago.  The  Japanese  pink,  new  in  the  vi- 
cinity of  Pottstown,  is  described  as  a  very  desirable  plant  by  a  cor- 
respondent of  that  vicinity.  The  marked  improvement  in  Chrysanthe- 
mums has  caused  them  to  become  great  favorites,  and  all  the  newer 
and  more  gorgeous  varities  are  being  extensively  cultivated. 
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The  Peach  Yellows'  Law. 

The  query  in  the  Greneral  Fruit  Committee's  circular:  "Has  any- 
thing been  done  in  your  locality  in  regard  to  enforcing  the  *Peach 
Yellows'  law?"  elicited  the  information  that  very  little  has  been  done 
in  that  direction;  and  yet  the  presence  of  the  law  on  the  statute  books 
of  the  State  has  had  an  excellent  effect,  as  it  has  resulted  in  the  eradi- 
cation, voluntarily  by  their  owners,  of  peach  trees  affected  by  the 
yellows,  without  a  resort  to  the  enfoncement  of  the  law  being  neces- 
sary. A  grower,  need  but  call  his  neighbor's  attention  to 
the  existence  of  the  law,  in  order  to  secure  the  removal 
of  an  infected  tree.  During  the  past  year  there  was  con- 
siderable inquiry  for  copies  of  the  law,  and  your  Chairman  having 
obtiiined  a  supply  was  glad  to  furnish  them  to  all  applicants.  The 
people  are  being  educated  to  the  fact  that  the  disease  known  as  "the 
yellows,"  is  incurable,  and  that  the  only  way  to  deal  with  trees  show- 
ing the  first  unhealthy  indications  is  to  dig  them  up  and  bum  them. 
The  origin  and  nature  of  the  "yellows"  is  still  a  subject  of  dispute, 
but  the  pathological  knowledge  imparted  by  Dr.  Smith,  of  tiie  De- 
partment of  Agriculture,  at  the  last  meeting  of  our  Association,  as 
the  result  of  his  long-continued  and  paintaking  experiments,  was 
proof  positive  that  it  was  an  atmospheric  disease,  communicable  by 
inoculation,  and  that  the  eradication  and  destruction  of  an  infected 
tree  is  the  only  safeguard  to  pnevent  the  ruin  of  all  peach  orchards 
or  trees  in  the  neighborhood  in  which  the  disease  has  appeared.  A 
pamphlet  containing  Dr.  Smith's  views  and  explanations  with  jdates 
of  diseased  trees,  should  be  circulated  in  every  peach  growing  dis- 
trict 

E.  P.  Swift,  of  Allegheny  county,  referring  to  the  ^Teach  Yellow" 
law  of  Pennsylvania,  says:  "I  tried  to  enforce  the  law,  but  our  town- 
ship supervisor  always  ran  off  when  I  confronted  him  with  it;  and 
our  justice  of  the  peace  found  no  provision  for  costs  in  the  act  of 
Assembly.  My  neighbors,  some  of  them,  have  trees  affected  with  the 
disease  on  their  lots.  I  cut  down  and  burned  nearly  all  of  my  early 
varieties."  In  regard  to  the  provision  for  costs,  our  correspondent  is 
mistaken.  The  act  of  Assembly  contains  a  i)enalty,  and  the  imposi- 
tion of  the  penalty  carries  with  it  the  costs.  The  Pennsylvania  law 
is  similar  in  many  of  its  provisions  to  the  laws  Which  are  in  force  in 
Delaware,  Michigan  and  California,  and  contains  features  of  the  law 
of  each  of  those  States. 

R.  M.  Welles,  of  Towanda,  remarks:  "The  writer  cannot  say  that 
he  ever  saw  a  case  of  Teach  Yellow^s.'  Rotting  of  peaches  upon  the 
trees  and  their  rusting,  has  been  common  for  years,  as  has  also  the 
leaf  curl,'  though  this  latter  has  not  been  as  bad  for  two  years  or  so 
as  several  years  ago." 

An  effort  is  being  made  to  prevent  the  sale  m  the  cities  of  peaches 
plucked  from  trees  affected  with  Yellows.  California  has  a  law  cov- 
ering this  point,  and  Delaware  is  about  taking  similar  aotion.  Early 
last  summer  the  matter  was  brought  to  the  attention  of  the  Philadel- 
phia Board  of  Health  by  a  committee  of  Delaware  peach  growers,  own- 
ing 275,000  bearing  trees.  The  chairman,  John  J.  Rosa,  addressed  the 
Board.  He  appealed  to  that  body  to  prohibit  the  sale  of  premature 
or  diseased  fruit. 

^^What  we  desire,"  said  he,  '^is  to  secure  your  co-operation  in  pre- 
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venting  the  sale  of  these  diseased  peaches,  because  they  are  a  menace 
to  the  health  of  the  people  who  eat  them.  In  every  orchand  there  are 
hundreds  of  these  diseased  trees,  the  fruit  of  which  ripens  much  ear- 
lier than  the  healthy  peach.  These  premature  peaches  are  bright  in 
color,  inviting  in  appearance,  of  large  size,  but  very  insipid  Their 
effect  upon  those  who  take  them  into  their  system  is  similar  to  a 
laxative.  There  is  not  a  fruit  grower  in  the  State  of  Delaware  who 
would  dare  to  assume  the  risk  of  eating  two  of  these  peaches  in 
succession;  yet  the  growers  will  gather  and  ship  them  here  and  to 
other  cities,  simply  because  they  secured  good  prices  for  their  wares." 

The  Subject  of  Spraying. 

The  twelfth  inquiry  in  your  committee's  circular  was  as  follows: 
"What  attention  is  being  paid  to  spraying  fruit  trees  in  your  neigh- 
borhood?" To  this  the  answers  were  that  spraying  is  being  tried 
everywhere,  and  great  interest  has  been  aroused  on  the  subject.  Many 
fruit,  growers  have  became  convinced  of  the  fact  that  it  is  impossible 
to  raise  perfect  crops  without  spraying.  This  has  been  shown  in  the 
reports  made  in  regard  to  apples,  pears,  peaches,  plums,  quinces  and 
grapes.  The  discovery  of  the  various  formulas  for  fungicides  and  in- 
secticides has  been  worth  millions  of  dollars  to  the  fruit  growers  of 
the  United  States.  The  formulas  originally  used  have  undergone 
some  changes,  as  it  has  been  found  that  weaker  solutions  than  those 
first  promulgated  were  just  as  efficacious,  while  the  cost  of  preparing 
them  was  greatly  decreased.  The  fonmulas  as  given  to  this  associa- 
tion and  many  farmers'  institutes  by  Prof.  S.  B.  Heiges,  of  York,  re- 
cently appointed  Pomologist  of  the  Department  of  Agriculture  at 
Washington,  D.  C,  may  be  found  at  the  end  of  the  proceedings  of  the 
State  Horticultural  Association,  as  published  in  the  annual  volume 
of  "Agriculture  of  Pennsylvania"  for  1892.  They  should  appear  in 
every  State  agricultural  report  for  the  next  half  dozen  years,  until 
every  person  owning  a  fruit  tree  has  become  thoroughly  familiar  with 
them,  and  accustomed  to  their  use.  The  diluted  Bordeaux  mixture 
seems  to  be  more  effectual  than  the  other  preparations  for  application 
to  almost  all  fruit  trees,  as  well  as  to  potato  vines  to  kill  the  bugs 
and  overcome  the  blight  It  is  less  easily  washed  off  by  rain,  but  the 
foliage  and  fruit  are  given  a  sort  of  white-washed  appearance,  owing 
to  the  lime  which  it  contains.  The  copper  carbonate  solution  is  not 
open  to  this  objection.  Howevers  the  Bordeaux  mixture  is  applied 
when  the  fruit  is  in  such  an  embryo  condition  that  the  matter  of 
stains  is  not  of  sufficient  importance  to  receive  consideration. 

It  is  surprising  that  spraying,  since  its  good  effects  have  become 
known,  is  not  more  general.  It  has  been  given  wide  ptfblicity  by  the 
agricultural  and  horticultural  journals  of  the  country,  and  the  method 
of  making  and  applying  the  Bordeaux  mixture  has  been  published 
over  and  over  again.  Fruit  growers,  who  make  it  a  business  to  sup- 
ply the  markets,  take  hold,  because  it  is  a  matter  of  dollars  and  cents 
to  them.  Farmers  allow  their  orchards  to  go  unsprayed,  because  of 
other  pressing  work,  and  the  little  labor  that  the  use  of  the  spraying 
apparatus  involves.  A  few  may  object  to  the  expense,  but  no  outlay 
of  money  will  prove  more  remunerative.  There  is  an  opening  in 
every  agricultural  difrtrict  for  some  enterprising  person  to  3X>  around 
with  a  wagon  and  pump,  to  spray  the  trees  in  farmers'  orchards  and 
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gardens.  Fruit  is  offered  in  the  markets  of  our  cities  and  towns  that 
is  hardly  fit  to  use,  all  ion  the  want  of  spraying.  It  is  encouraging  to 
report  that  in  some  counties  spraying  has  made  great  progress.  In 
Bucks  county,  last  season,  about  one-half  the  acreage  was  sprayed, 
or  three  times  as  much  as  in  the  previous  year. 

Uabriel  Hiester,  of  Dauphin,  says:  "A  few,  myself  among  the  num- 
ber^ have  been  spraying  for  several  years,  and  find  that  we  derive 
great  benefit  therefix)m,  both  in  the  quantity  and  quality  of  our  fruit 
and  the  thrift  of  our  orchards."  C.  A.  Randall,  of  Forest  county,  says: 
"I  think  in  the  near  future  all  will  adopt  the  method,  a»  they  are  now 
realizing  the  imix>rtance  of  spraying." 

J.  E.  Jamison,  of  Juniata  county,  writes:  'Ttfy  success  in  spraying 
far  exceeded  my  most  sanguine  expectations.  I  sprayed  my  plums, 
pears,  quinces,  grapes,  currants  and  some  apples,  in  the  fruit  line, 
and  then  I  gave  my  chicken  house  a  good  soaking,  which  worked  like 
a  charm.  As  the  result,  I  had  the  finest  and  most  perfect  fmlt,  and 
many  of  my  trees  I  had  to  pick  off  some  of  the  fruit  before  ripening, 
to  save  the  trees  from  breaking  down.  My  chickens  were  not  troubled 
with  vermin  the  whole  season.  Still  another  observation.  I  had  very 
little  black  rot  on  my  plum  trees,  and  no  blight  on  my  -pesiv  trees,  and 
i  had  the  finest  currants  in  the  country,  all  of  which  I  attribute  to 
spraying." 

H.  W.  Northup,  of  Lackawanna,  writes:  "The  most  progresive 
in  our  locality  are  spraying  their  vines  and  trees." 

Casper  Hiller,  of  Lancaster,  says:  "That  spraying  is  beneficial  is 
established.  We  still  lack  the  right  kind  of  sprayer  for.  the  i)ereon 
who  has  only  a  few  dozen  trees  and  vines.  The  force  pump  is  too 
cumbersome,  and  the  knapsack  not  effectual  on  trees*  Both  are  ex- 
pensive." As  to  the  grape  rot  he  writes:  "Spraying  will  prevent  it, 
but  with  me  it  will  not  prevent  the  depre^tions  of  birds,  bees,  wasps, 
etc.  If  I  want  grapes  I  must  bag.  On  a  plot  of  50  vines  I  left  every 
seventh  vine  unbagged  and  got  no  fruit  on  that  vine.  The  spraying  up 
to  the  time  of  ripening  kept  the  fruit  very  nice,  but  when  fully  ripe 
not  a  single  bunch  was  fit  for  market.  The  storms  played  havoc 
among  the  grape  bags." 

B.  B.  McClure,  of  Northampton,  writes:  "TOie  sprayer  was  used  last 
season  by  many  people  of  our  county  for  the  first  time  and  with  good 
results  in  all  cases  that  came  under  my  notice.  There  was  such  a 
poor  stand  of  fruit  in  the  spring  that  sprayers  had  little  encourage- 
ment to  work  for  results,  but  the  influence  was  very  marked  in  my 
own  orchard." 

R  S.  Searle,  of  Susquehanna,  member  of  the  State  Board  of  Agri- 
culture for  that  county,  says:  "I  am  sorry  very  little  attention  has 
been  given  the  matter  of  spraying  in  this  section.  I  made  this  a 
prominent  subject  at  three  Farmers'  Institutes,  and  the  people  are 
getting  aroused  to  its  necessity." 

Prof.  Heiges,  of  York,  says:  Spraying  is  coming  into!  use  slowly, 
as  our  men  become  convinced  of  its  usefulness.  I  know  of  no  one  who 
has  discontinued  it  after  giving  it  a  fair  trial. 

The  spraying  of  fruit  trees  is  carefully  practiced  at  the  Agricultural 
Experiment  Station  at  the  Pennsylvania  State  College,  and  at  all 
similar  stations  in  the  United  States.  A  correspondent  writing  from 
the  New  Hampshire  station  says:    "The  Flemish  Beauty  pear  trees, 
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which  were  sprayed  under  the  direction  of  the  Experiment  Station 
produced  fine  specimens  of  perfect  fruit,  while  those  on  neighboring 
trees  not  sprayed  were  cracked  and  worthless.  Potatoes  which  were 
sprayed  to  prevent  blight,  showed  a  very  marked  improvement  in 
the  product,  the  tubers  being  much  larger  and  smoother  than  those 
not  sprayed." 

General  Observations. 

It  may  be  said,  in  a  general  way,  that  the  experience  of  the  past 
season  was  disappointing  to  most  horticulturists  and  fruit  growers. 
Good  crops  of  fruit  were  expected,  as  the  trees,  especially  peaches, 
had  come  successfully  through  the  very  severe  weather  of  the  previous 
winter,  when  the  mercury  went  down  to  20  degrees  below  zero.  The 
Delaware  peach  growers  gave  up  the  fight  on  the  16th  of  January — 
just  one  year  ago  to-day — when  the  temperature  was  4  degrees  below 
zero  and  still  dropping,  and  yet  their  trees  were  uninjured,  and  they 
had  one  of  the  largest  crops  in  the  history  of  liie  State.  Predictions 
are  now  being  made  that  owing  to  the  mild  weather  of  this  winter, 
and  the  lack  of  a  covering  of  snow,  fruit  trees  will  expand  their  buds 
prematurely  and  there  will  be  no  fruit  A  correspondent  of  the 
Philadelphia  Evening  Telegraph,  at  West  Chester,  reported  under 
date  of  Jan.  9  (one  week  ago)  as  follows: 

A  fruit-grower  of  this  place  to-day  said  that  two-thirds  of  the  fruit 
trees  in  Chester  county  will  not  bear  fniit  next  summer.  The  warm 
weather  of  last  week  served  to  bring  on  the  trees  to  such  an  extent 
that  many  of  them  were  beginning  to  bud,  and  several  instances  were 
heard  of  where  pea^h  trees  were  out  in  blossom.  There  were  at  least 
three  trees  in  West  Chester  out  in  bloom  on  Saturday,  but  the 
weather  of  yesterday  served  to  freeze  them.  T^e  trees  that  were  well 
advanced  towards  budding  now  give  signs  of  being  badly  injured,  and 
the  fruit-grower  prophesies  a  very  small  crop  of  early  fruits  next 
season. 

Low  prices  were  another  cause  of  disappointment.  This  was  es- 
pecially the  case  in  the  peaoh-growing  districts  of  the  State.  The 
crops  were  large  and  quality  good,  but  in  many  instances  they  were 
handled  at  a  loss.  This  was  partly  due  to  the  great  crops  in  Dela- 
ware, ^Maryland  and  New  Jersey,  and  an  occasional  glut  in  the  mar- 
ket. The  financial  stringency  and  depression  in  business  also  exerted 
an  unfavorable  influence.  As  for  grai)es,  the  bottom  appeared  to 
have  dropped  out  of  the  business.  The  prices  were  the  lowest  that  tiie 
market  has  ever  reached.  Four  and  one-half  i)ound  baskets  sold  at 
10  and  12^  cents  each,  and  after  deducting  the  exi)enses  of  packing, 
transportation  and  commissions  the  grower  had  less  than  1^  cents 
per  pound  for  his  fruit.  It  is  claimed  that  grapes  of  good  quality, 
packed  in  baskets,  that  sell  in  the  cities  for  less  than  two  cents  per 
pound  return  no  profit,  and  are  sold  at  an  actual  loss  to  the  producer. 
Your  Chairman  bought  nine  jwund  baskets  of  the  finest  Concords 
and  Catawbas  in  Chicago  in  October  for  15  cents.  When  he  returned 
to  Reading  he  found  the  same  kind  of  baskets  selling  for  20  cents. 
This  was  also  the  price  in  Philadelphia.  E.  P.  Swift  writes  in  regard 
to  the  Pittsburgh  market:  "The  best  Concords  sold  slowly  at  three 
cents  per  pound  in  our  markets  at  retail.  Later,  nine  or  ten-pound 
baskets  sold  slowly  at  15  cents;  the  basket  oostlng  2J  cents.    A  man 
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from  Canton,  O.,  brought  a  carload  to  our  city.    He  sold  it  but  had  not 
a  cent  left  when  his  expenses  were  paid.    He  will  ship  no  more." 

Even  the  peach  growers  of  Delaware  found  it  necessary  to  come 
together  at  the  close  of  the  season  and  discuss  prices.  On  November 
23d  a  number  of  them  assembled  at  Milford  to  discuss  the  crops  of 
1893,  and  the  profits  thereof.  They  gave  their  experience  to  the  elfect 
that  the  crop  brought  them  21  cents  a  basket  The  expenses  of  pack- 
ing, cultivation  and  hauling  were  to  come  out  of  these  figures.  Bt:t- 
ter  prices  were  realized  in  Pennsylvania.  Some  growers  in  Chester 
and  Lancaster  counties,  near  the  Maryland  line,  averaged  50  to  GO 
cents  per  basket  in  the  orchard.  D.  M.  Seyler,  of  Berks,  who  supplies 
dealers  in  Beading,  and  also  has  several  maiket  stalls,  where  he  sells 
fruit  at  retail,  had  a  fine  crop  of  Globe  peaches.  The  Globe,  which 
originated  in  Berks  county,  is  one  of  our  largest  varieties,  and  the 
fruit  is  highly  colored.  The  tree  is  not  as  sure  a  bearer  as  either  of 
the  Crawfords,  but  the  fruit  commands  the  highest  prices.  Mr.  Sey- 
ler  carefully  assorted  his  peaches,  and  for  the  best  he  obtained  |1.75 
per  basket.  He  was  much  pleased  with  Chairs'  Choice,  a  variety 
that  he  obtained  by  accident,  and  which  fruited  with  him  for  the  first 
time.  In  a  lot  of  trees  which  he  ordered  there  were  fifty  of  this 
variety,  although  he  had  not  selected  them.  The  fruit  is  of  the 
highest  flavor  and  veiy  saleable.  He  readily  realized  |1.25  per  basket 
for  them. 

E.  P.  Swift,  of  Allegheny,  makes  the  following  observations:  "As 
to  apples  I  thought  I  observed  an  aphis  on  the  smaller  branches  of 
the  trees  early  in  the  spring,  but  may  have  been  mistaken.  There  was 
a  promising  bloom  and  enough  fruit  set,  but  it  fell  off,  or  rotted  or 
became  knotty  and  worthless.  It  seemed  to  be  an  off  year  with  the 
pear  trees,  yet  I  had  fruit  of  the  following  sorts:  Dearborn's  Seed- 
ling (full  crop).  Doyenne  d'Ete,  Washington  and  little  Madeleine.  I 
like  Reeder,  Margaret,  Superfine  and  Manning's  Elizabeth.  For  near 
market,  I  have  not  found  a  better  raspberry  than  the  old  Philadel- 
phia. It  requires  no  staking,  is  marvelously  prolific,  and,  when  fresh- 
ly picked,  of  fairly  good  quality." 

James  Donaldson,  of  Armstrong,  attributes  the  wormy  condition 
of  the  apple  crop  to  the  fact  that  the  crop  was  light  and  there  was 
less  fruit  to  work  on.  Had  there  been  a  larger  crop  more  fruit  would 
have  escaped  the  worms.  Speaking  of  pears,  he  says  the  Keifer  bore 
heavily,  and  adhered  well  to  the  limbs  so  that  the  storms  did  not 
shake  them  off.  He  ripened  the  pears  to  perfection  by  keeping  them 
in  a  dark,  cool  place.  This  variety  was  less  wormy  than  most  other 
kinds. 

A.  L.  McKibbin,  of  Beaver,  considers  the  Champion  the  leading 
quince.  Keifer  was  the  only  pear  that  did  well  in  that  county.  Small 
fruits  did  well,  especially  strawberries,  but  prices  fell  below  the 
average. 

James  Van  Buskirk,  of  Berks,  has  had  great  success  with  Moore's 
Diamond  grape,  and  also  the  Early  Moyer,  but  says  the  Worden  and 
Niagara  are  still  the  leading  varieties  in  his  neighborhood.  The  Jessie 
strawberry  he  prefers  for  delicacy  of  flavor.  The  Bubach  is  a  fine 
shipper  and  the  Sharploss  is  the  largest  berry.  More  progress  In 
fruit-growing  has  been  made  in  his  township  in  the  past  5  years  than 
in  the  20  years  prior  thereto.  Mr.  Van  Buskirk  is  one  of  the  vice 
presidents  of  the  Berk?i  County  Agricultural  Society. 
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Oliver  D.  Schock,  of  Berks,  writes:  ^*Oiie  of  the  peculiarities  of 
the  average  fanner  is  his  disregard  of  the  attention  that  is  due  the 
orchard.  One  of  the  most  general  complaints  of  the  farmer  is  a  lack 
of  apples,  and  in  several  cases  that  have  recently  come  under  the 
writer's  observation,  it  was  clearly  shown  that  the  failure  of  the 
apple  crop  in  the  orchards  referred  to  was  caused  by  the  lack  of  fer- 
tility. No  other  crop  could  have  survived  a  season  on  the  soil,  with- 
out the  application  of  manme  or  fertilizers  in  some  form,  yet  the 
owner  could  not  comprehend  why  his  neighbor  should  have  realized 
such  a  large  crop,  while  his  own  trees,  of  the  same  age  and  varieties, 
fail  to  produce,  year  after  year.  The  apple  tree  requires  plant  food, 
and  if  the  trees  are  not  properly  fed,  we  need  not  expect  that  they 
will  feed  us — at  least  not  for  any  long  term  of  years."  Mr.  Shock  had 
great  success  in  bagging  Niagara  grapes.  "Saw  none  better  at  any 
fair  this  season.  Bunches  lai^e,  compact  and  fruit  better  in  flavor 
than  in  former  years.'' 

IB.  M.  Welles,  of  Bradford  county,  has  appended  some  strawberry 
note«  to  his  report  In  speaking  of  late  spring  frosts  killing  blos- 
soms and  young  fruit,  he  says:  "Though  it  is  a  well-known  fact  that 
strawberries  not  mulched  are  less  liable  to  be  injured  by  late  May  or 
early  June  frosts  than  those  that  are  mnlched,  yet  I  have  not  seen  in 
print  any  allusion  to  the  fact  that  if  the  day  previous  to  a  frost  be 
cloudy  and  cold,  so  that  the  sun  has  no  opportunity  to  warm  the 
ground,  all  strawberries,  whether  mulched  or  not,  suffer  alike  from 
frost  If  a  freeze  occurs,  even  covering  the  plants  with  straw  does 
not  save  fruit  as  a  rule  from  freezing." 

Mr.  Welles  also  writes  as  follows  in  regard  to  diseased  (or  blighted) 
strawberry  plants:  **For  six  or  eight  years  i>ast,  in  my  home  garden 
culture  upon  four  successive  patches,  the  plants  have  been  increasing- 
ly injured  and  destroyed  without  my  being  able  as  yet  to  discover  the 
cause.  Usually  the  plants  showed  a  short  or  stunted  growth  and 
small  dried-up  fruit  Often  in  fully  grown  stalks  and  leaf,  the  latter 
have  shown  uneven  and  sickly  coloring,  and  many  plants  have  died.  I 
have  frequently  examined  affected  plants  for  crown-borers  and  never 
discovered  the  work  of  but  one  in  a  single  plant  Neither  have  I  been 
able  to  find  any  aphidae  about  the  crowns  or  any  other  insects.  In 
making  new  plantings  I  have  made  them  upon  fresh  ground,  but 
used  mainly  plants  of  my  own  growing,  though  adding  some  new 
varietiea  The  latter  soon  showed — ^particularly  in  the  second  year 
and  after — ^the  same  difficulty.  Is  there  a  fungous  disease  affecting 
strawberry  plants?  In  all  of  my  reading  about  strawberry  troubles 
I  have  seen  nothing  that  appears  to  show  any  such  trouble  as  has 
occurred  in  my  experience.  I  have  not  in  my  garden  burned  over  the 
ground  after  fruiting  each  year,  as  I  have  done  in  field  culture  when 
growing  for  market.  Is  the  described  trouble  caused  by  insects?" 
Mr.  Welles  also  says:  "The  Parker  Earle  strawberry  in  my  exper- 
ience was  very  disappointing.  It  set  a  great  deal  of  fruit,  but  matured 
but  little  and  that  of  very  ordinary  quality." 

J.  V.  Mancher,  of  Cambria,  writes:  "The  season  was  exceedingly 
dry  during  the  months  of  June,  July  and  August,  and  as  a  conse- 
quence vegetation  suffered  severely.  Tomatoes  suffered  most,  the 
crop  being  an  entire  failure,  (owing  to  rot).  Apples  and  pears  were 
small  in  size  and  much  infected.  Fruits  of  all  kinds  were  small  and 
of  jKKvr  quality,  excepting  qninces." 
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Edwin  Bauer,  of  Carbon,  says:  "Judging  from  the  exhibits  at  our 
fair,  we  are  second  to  no  county  in  fruit-growing,  taking  into  con- 
sideration the  fact  that  we  have  a  small  and  principally  mining 
county." 

Prof.  George  C.  Butz,  of  the  Pennsylvania  State  College,  Centre 
county,  writes:  "Just  recently  an  agent  from  York  county  appeared 
in  Centre  county,  to  organize  an  Osage  Orange  Hedge  Company,  and 
had  great  hopes  of  being  successful.  He  offers  to  plant  for  |1.00  per 
rod  and  care  for  the  hedge  by  replanting  and  pruning  for  three  years. 
I  i)ersonally  believe  that  farmers  will  make  a  mistake  if  they  think 
these  fences  are  less  troublesome  than  ordinary  wooden  fences.  A 
very  conclusive  experiment  upon  the  profitableness  of  spraying  Bor- 
deaux Mixture  on  grapes  troubled  with  mildew  was  conducted  under 
my  direction.  "Rie  method  was  that  usually  recommended  in  bul- 
letins. Many  fine  old  si)ecimens  of  trees  suffered  greatly  by  the  un- 
usual storms  from  August  to  October.  Old  vines  of  the  Japan  ivy 
(Ami)elopsis  Veitchii)  were  torn  from  stone  walls,  where  they  have 
resisted  the  ordinary  storms  of  many  years.  A  tree  of  the  curly  wil- 
low (Salix  Babylonica  annularis)  attracted  attention  on  the  college 
campus  because  considerable  new  growth  showed  a  reversion  to  the 
original  type  with  straight,  slender  leaves." 

Henry  S.  Eupp,  of  Cumberland  county,  observes:  'taking  all  fruits 
together,  last  season  was  about  an  average  one,  both  for  yield  and 
prices.  The  only  short  crops  were  sweet  cherries  and  winter  apples. 
No  new  insects  or  diseases  in  any  of  the  fruits.  There  was  nothing 
done  to  enforce  the  peach  yellows  law.  Although  nearly  all  peach 
growers  know  about  it,  and  cut  the  trees  away  when  they  see  they 
are  affected  by  yellows.  There  are  no  large  orchards  in  this  imme- 
diate neighborhood." 

Gabriel  Hiester,  of  Dauphin,  writes:  "The  only  observation  I  have 
to  make  is  thia  I  think  by  spraying  my  orchards  and  vineyards  I 
add  at  the  very  least  |1,000  to  the  receipts  of  my  farm — 45  acres  of 
which  are  planted  in  fruit,  and  only  about  20  acres  of  this  in  apj^es^ 
pears  and  grapes,  which  are  the  only  crops  I  spray,  so  that  I  would 
value  my  spraying  at  |50  per  acre.  This  is  not  mere  guess  work,  but 
a  careful  estimate  after  three  years'  observation  of  its  effects." 

E.  C.  Brinser,  of  Dauphin  county,  writes:  'H  am  convinced  more 
and  more  that  high  tilth,  high  feeding  and  strict  attention  given  to 
fruit  growing  is  highly  necessary.  We  need  to  study  the  wants  of 
plants  (and  consumers  as  well)  to  succeed.  It  seems  to  me  I  learn 
more  by  my  errors  than  by  my  success.  Every  season,  as  it  comes 
and  goes,  leaves  lasting  impressions,  and  perhaps  my  errors  would  fill 
the  largest  volume.  I  am,  however,  pleased  to  learn  that  I  can  grow 
as  fine  fruit  (of  such  varieties  as  I  have  grown)  as  any  that  I  have 
seen  in  this  part  of  the  State,  or  with  very  few  exceptions  at  least. 
The  season  was  one  of  extremes;  very  cold  in  winter  that  many  rasp- 
berries and  blackberries  suffered  much,  foUow^ed  by  great  drouth 
when  the  fruit  ripened.  Some  disease  (probably  anthracnose)  attacks 
our  Gregg  raspbetries,  so  that  a  bed  over  2  years  old  is  not  worth 
much.  Cromwell,  Ohio  and  Hilborn  seem  not  to  suffer  in  this  way. 
The  worst  enemy  in  insects  that  I  can't  fight  or  combat  is  the  grub 
worm  in  the  strawberry  plot.  When  I  discover  his  presence  the  mis- 
chief is  done.    I  also  observe  that  there  is  more  feeling  or  inclination 
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among  the  people  to  engage  in  fruit  growing,  and  it  seems  the  more 
fruit  grown,  the  more  the  people  want" 

C.  A.  Kandall  of  Forest  county,  says:  "Our  plums  are  usually,  in- 
jured by  a  small  fly,  which  causes  the  plum  to  drop  off  after  being 
stung.  Were  it  not  for  that  we  could  depend  upon  a  good  crop  of 
plums  every  year.  One  farmer  had  his  crop  entirely  destroyed  by  this 
fly  and  the  curculio.  We  are  not  advised  as  to  what  relation  the  lat- 
ter has  to  the  former,  if  any.  His  neighbors  on  adjoining  farms  had  a 
good  crop  by  the  use  of  air-slacked  lime  sprinkled  over  the  trees.  The 
same  experience  was  had  by  the  same  parties  with  the  grape  crop. 
We  have  advised  the  spraying  of  trees  next  season,  and  think  it  will 
be  extensively  engaged  in  this  county." 

Secretary  E.  B.  Engle,  of  Franklin  county,  writes:  "A  canning  es- 
tablishment began  operations  here  this  season,  and  had  a  capacity  of 
about  1,000  bushels  per  day,  but  oftentimes  could  not  take  all  the 
fruit  that  was  offered.  Taking  the  season  through,  I  am  informed 
that  those  who  were  stockholders  in  the  canning  factory,  and  whose 
fruit  took  precedence  there,  realized  better  average  prices  than  those 
who  shipped  their  fruit.  On  the  whole  the  season  has  been  dis- 
couraging to  peach  growers,  and  plani  ing  will  be  checked  for  a  time." 

"I  want  to  add  a  kind  word,"  continues  Secretary  Engle,  "for  the 
Ben  Davis  apple,  which  as  a  regular  and  prolific  bearer,  a  good  keeper, 
and  a  general  purpose  apple  for  family  use  in  this  section  should 
stand  near  the  head  of  the  list  I  consider  it  a  surer  and  a  heavier 
bearer  than  the  York  Imperial;  more  show^  and  handsomer  in  ap- 
pearance; as  good,  if  not  better  for  cooking;  and  about  as  good  a 
keeper.  I  think  it  one  of  the  most  promising  winter  apples  for  this 
section." 

C.  W.  (Jood,  of  Franklin,  says:  "Owing  to  the  money  returns  to 
the  producers  of  horticultural  products,  which  are  below  the  remun- 
erative point,  often  below  the  cost  of  handling,  a  general  lethargy 
prevails.  It  is  very  unfortunate  that  while  the  fruit  growers'  pro- 
ducts sell  so  low,  there  are  millions  of  people  all  over  our  broad  land, 
who  cannot  have  even  a  limited  supply.  In  the  future  it  will  not  be 
much  of  a  matter  in  our  Cumberland  valley  to  grow  fruit,  and  fine 
fruit,  in  appearance  as  well  as  in  quality.  Our  soil  so  varied  in  the 
different  localities,  and  our  beneficial  climate,  betoken  a  future  for 
the  fruit-growing  in  the  Cumberland  Valley  that  may  surprise  other 
localities.  But  the  growing  of  fruit  and  the  marketing  of  it  are  quite 
different  matters.  For  the  present  our  attention  should  rather  be  di- 
rected towards  getting  paid  for  the  fruits  that  our  present  growing 
trees  and  vines  may  produce  rather  than  to  the  increasing  of  the  num- 
ber of  trees  and  the  size  of  our  orchards.  I  doubt  if  there  is  another 
location  in  the  United  States  where  so  many  varieties  of  grapes  can 
be  grown  to  such  perfection  as  in  the  vicinity  of  Waynesboro." 

Dr.  J.  B.  Amberson,  of  Franklin  county,  writes:  ^H  fruited  the 
Elberta  peach  for  the  first  time  this  season.  In  color  and  appearance 
it  is  Ko.  1;  size  medium,  but  uniform;  quality  superior  probably  to 
any  other;  flesh  firm." 

kon.  George  W.  Owens,  of  Huntingdon  county,  observes:  "Other 
opinions  to  the  contrary  notwithstanding,  I  am  convinced  that  Peach 
YeUows  is  caused  by  an  insect  working  at  the  root  of  the  tree,  which 
saps  its  vitality  and  produces  the  condition  of  decay  called  'Yellows.' 
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As  a  preventative,  make  the  soil  very  rich,  in  potash  by  the  use  of 
Kainite,  wood  ashes,  coal  ashes,  etc.  Place  a  pinch  of  ashes  around 
the  collar  of  the  little  tree  as  soon  as  the  seedling  appears  above  the 
ground,  increasing  the  quantity  up  to  the  last  of  June.  Each  season 
do  the  same  from  April  1  to  the  last  of  June  in  increased  quantities; 
also  place  coal  ashes  in  abundance  around  the  trunk.  In  order  to 
make  the  coal  ashes  go  farther,  I  take  powder  cans  which  are  thrown 
out  at  the  stone  quarries;  take  out  the  ends  and  place  around  the 
tree  and  fill  with  coal  ashes." 

Hon.  Noah  Seanor,  of  Indiana  county,  writes:  "The  Yellows  in 
some  sections  have  entirely  destroyed  the  peach  trees.  When  I  found 
that  my  peach  trees  were  affected  I  destroyed  them  and  planted 
othere  which  are  growing  finely,  and  thus  far  have  given  no  indi- 
cations of  the  Yellows.  The  rose  bugs  were  very  plenty  during  the 
past  season,  and  in  some  localities  they  almost  destroyed  the  rose 
bushes  and  the  grape  crop.  Worn  out  rubber  shoes  when  burned  to 
create  a  smoke  to  drive  them  away  or  destroy  them,  appeared  where 
tried  to  be  as  successful  a  method  as  any  for  getting  rid  of  them.  The 
potato  beetles  were  not  so  numerous  this  year,  and  gave  the  farmers 
in  this  vicinity  very  little  trouble,  excepting  the  old-fashioned  black 
ones,  or  gray  ones  in  some  sections,  wene  very  numerous  and  did  a 
good  deal  of  damage." 

J.  E.  Jamison,  of  Juniata  county,  writes:  "The  year  1893  now  past 
has  been  one  full  of  disappointment.  An  average  crop  of  fruit  that 
brought  in  very  little  in  return  for  our  labor.  Our  hemes  and  all  of 
our  early  vegetables,  fruits,  etc.,  brought  fair  returns.  Peaches  and 
pears  sold  very  low,  in  many  instances  not  bringing  more  than  the 
freight  charges;  while  plums,  owing  to  a  short  crop,  sold  as  high  as 
|2  and  |3  per  bushel,  and  ready  sale  at  that.  But  owing  to  the  stag- 
nation in  all  our  public  works  and  manufacturing  establishments, 
from  an  unsettled  condition  of  our  government,  tens  of  thousands  of 
laboring  men  were  out  of  employment,  and  consequently  had  no 
money  to  buy  fruit  One  estimate  for  Altoona  alone  says  had  times 
been  good,  and  men  been  working  full  time,  10,000  baskets  more 
peaches  would  have  found  ready  sale  at  fair  prices.  Another  thing 
that  my  observations  call  to  mind.  The  peach  growers  of  Juniata  and 
adjoining  counties,  to  be  successful,  must  raise  larger  fruit,  be  more 
particular  in  packing,  and  not  ship  so  many  culls.  Put  up  more 
evaporators  and  evaporate  the  small  fruit,  as  there  is  a  fair  market 
for  evaporated  fruit 

A.  C.  Sisson,  of  Lackawanna,  says:  '*We  have  a  new  seedling 
gooseberry  from  Catawissa,  Pa.,  that  out-ranks  all  other  sorts  thus 
far  in  yield,  quality  and  mildew-proof.    It  is  not  yet  named.'' 

Casper  Hiller,  of  Lancaster  county,  in  speaking  of  pear  blight  as 
having  apparently  died  out,  continues:  "Did  you  ever  hear  the  idea 
advanced  that  blight  runs  in  cycles?  The  late  Jacob  B.  Garber  be- 
lieved so  and  said  that  in  1822  the  pear  was  terribly  affected  and  up 
to  about  1880  he  had  noticed  three  or  four  periods  of  blight  and  no 
blight.  In  the  early  80's  my  orchard  was  badly  affected.  Some  of 
the  trees  were  entirely  destroyed  and  others  partially.  Some  of  them 
made  new  sprouts  from  the  ground;  others  have  half -dead  trunks. 
There  has  been  no  blight  in  them  for  three  or  four  years,  and  they 
bear  very  good  fruif 
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Henry  C.  Snavelj,  of  Lebanon,  ex-president  nt  our  association, 
writes:  "A  drought  prevailed  during  the  ripening  of  the  strawberries 
which  cut  this  crop  short  and  affected  the  black  caps,  but  I  never  had 
a  finer  crop  of  Cuthberts  than  in  1893.  Of  the  thirty  varieties  of 
grapes  in  my  vineyard  all  did  well  with  few  exceptions.  Some  of  the 
Kogers'  hybrids  were  perfection;  so  were  the  Catawbas.  Some 
varieties  of  grapes,  notably  the  Rogers'  hybrids,  do  not  seem  to  make 
full  clusters  if  planted  by  themselves,  but  when  close  to  other  va- 
rieties, as  the  Concond,  Moore's,  Cottage  and  some  others,  it  aids  in 
pollenizing  and  full,  large  clusters  are  the  result  The  Brighton  may 
also  be  classed  with  the  Roger's  in  this  respect  It  also  seems  to  me 
that  spraying  during  bloom,  especially  if  dry,  helps  pollenization. 
There  was  very  little  black  rot  or  mildew.  This  was  larjgely  due  to 
the  dry  weather.  The  earlier  peaches  were  caught  in  the  drought 
and  remained  small.  The  storm  in  the  latter  part  of  August  was 
quite  damaging  to  fruit  and  tnees.  The  apples  also  suffered  largely. 
ITie  plums  were  fine,  and  a  full  crop,  except  a  few  varieties.  Quinces 
were  abundant  and  fairly  good;  apples  a  short  crop  of  inferior  fruit 
On  the  whole,  in  spite  of  storms,  drought  and  the  panic,  the  season 
of  1893  proved  as  satisfactory,  or  more  so,  than  the  average." 

W.  B.  K.  Johnson,  of  Lehigh,  in  referring  to  new  varities,  writes: 
'It  is  rather  a  delicate  matter  to  say  anything  about  new  fruits,  as 
some  may  think  that  I  am  advertising  stock  for  sale.  I  am,  however, 
testing  these  new  varities  to  determine  their  quality  and  productive- 
ness. During  the  past  season  a  new  raspberry  on  my  grounds  for- 
merly unnamed,  was,  through  the  Assistant  Pomologist  at  Washing- 
ton, given  the  name  of  "Femdale."  It  is  one-third  larger  in  fruit,  with 
smaller  seeds,  better  flavored,  larger  canes  and  more  productive  than 
the  Gregg.  I  have  a  new  blackberry  (will  be  named  this  coming  sea- 
son), fuUy  as  large  as  the  Kittatinny,  with  less  core,  sweeter,  and  at 
least  two  weeks  earlier,  and  ten  days  earlier  than  any  variety  on  my 
grounds.  Lehigh  strawberry  is  holding  its  own.  Johnson  quince, 
very  favorable  reports  from  all  over  the  county.  Lehigh  Greening 
and  Kocher  apples  at  the  lead." 

Continuing,  on  another  subject,  Mr.  Johnson  says:  "The  ornamenta- 
tion of  grounds  or.  homes  is  decidedly  moving  forward.  Ten  years  ago 
we  would  hardly  have  dreamed  of  selling  plants  to  the  value  of  |2 
to  f 5  to  a  single  person,  while  now  it  is  common  to  sell  bills  amount- 
ing to  $10  to  |25.  It  is  not  unusual  to  sell  good,  large-sized  palms  at 
|25  to  |50  per  single  specimen.  Colleges,  seminaries,  and  city  schools 
are  having  their  grounds  laid  out  in  the  most  tasteful  manner,  and 
this  is  exerting  a  grand  influence  over  the  students  and  pupils." 

Peter  Reeder,  of  Lycoming,  writes:  "We  have  had  as  many  potato 
bugs  as  we  ever  had  since  they  made  their  appearance  here,  which 
was  about  twenty  years  ago.  They  seem  to  be  everywhere.  We 
would  be  glad  to  hear  of  their  exit.  We  have  had  about  all  the  de- 
structive insects  that  ever  infested  this  locality  in  previous  years." 

Hon.  R.  F.  Schwartz,  of  Monroe,  says:  "Unprecendented  drought 
in  July  and  August  has  injuriously  affected  the  crops  and  also  young 
small  fruit  plantations.  In  some  places  more  than  half  of  newly 
planted  respberries  and  strawberries  are  dead." 

John  P.  Fredd,  of  the  ^'Walnut  Glen"  farm,  near  Pottstown  (Mont- 
gomei^  county),  writes:    "As  this  is  a  dairy  section,  it  is  somewhat 
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difficult  for  me  to  give  much  information  about  fruit.  My  own  orchard 
is  about  the  larjrest  in  this  township.  Most  of  my  neighbors  are  en- 
gaged in  the  milk  business.  I  have  a  better  opinion  of  the  Globe 
peach  than  I  had  two  years  ago.  They  did  well  for  me  this  year;  were 
very  large  and  showy.  I  sold  mine  for.  fl.OO  per  basket,  while  Craw- 
fords  would  only  bring  80  or  90  cents.  I  find  that  they  do  not  come 
into  bearing  as  soon  as  other  varieties  of  the  peach.  I  have  grown 
peaches  for  many  years  and  I  never  saw  the  fruit  so  perfect.  We 
could  hardly  find  an  imperfect  peach  in  five  baskets  full,  but  owing 
to  the  dry  weather  and  neglect  of  thinning  out  the  fruit,  the  peaches 
were  small  in  size. 

My  experience  in  bagging  grapes  was  very  unsatisfactory.  By 
bagging,  my  grapes  were  prevented  from  ripening.  Some  of  them 
never  got  ripe  in  the  bags,  but  continued  in  a  green  state  until  frost. 
Those  that  I  did  not  bag  were  all  right  and  ripened  perfectly.  Prob- 
ably owing  to  the  dry  season,  injurious  insects  were  very  numerous. 
Plums  all  fell  off.  Apples  were  very  wormy.  We  will  have  to  spray 
our.  trees  if  we  expect  to  grow  fruit  in  the  fiature.  I  think  there  is  an 
opening  for  a  live  man  to  take  up  spraying  trees  as  a  business;  to  go 
around  among  the  farmers  and  spray  their  trees  at  so  much  a  tree. 
I  believe  it  would  pay  the  right  man.  The  codling  moth  and  curculio 
are  the  worst  insects  we  have  to  contend  with  among  our  fniit  Tent 
caterpillars  were  very  few  in  number  during  the  past  season." 

W.  H.  Stout,  of  Schuylkill,  says:  "Owing  to  the  protracted  droucrht 
all  crops  suffered  and  insects  durinc:  this  period  multiplied  rapidly. 
Fruit  and  other  trees  were  alive  with  aphides,  ejecting  ^'honey  dew" 
in  profusion,  so  that  the  foliage  looked  glazed,  and  the  young  leaves 
curled  and  were  full  of  insects.  Curculio.  codling  moth  and  the  borer 
are  the  fruit  growers'  greatest  enemies.  I  had  some  few  specimens  of 
new  fruits,  but  considering  the  unfavorableness  of  the  season  defer 
opinion.  I  have  learned  that  Grimes'  Golden,  Northern  ^py,  Bald- 
win and  others  bobked  as  winter  varieties  are  only  late  fall  apples  in 
this  locality.    We  need  more  good  keepers  like  York  Imperial." 

John  F.  Boyer,  of  Snyder,  obser\'es:  '*The  season  has  fully  con- 
vinced me  that  we  should  by  all  means  thin  out  our  peaches  after  the 
June  dwindling,  as  a  large  peach  is  better  flavored  and  one  basket 
will  put  as  much  money  in  the  grower's  pocket  as  three  baskets  of 
fruit  not  thinned,  taking  the  extra  freight  and  baskets  off.  No  ef- 
forts have  been  made  as  yet  to  enforce  the  Yellows  law,  which  I  think 
should  by  all  means  be  done,  as  Snyder,  Juniata  and  Perry  counties 
seem  to  have  become  a  regular  peach  belt.  More  interest  should  be 
taken  in  that  direction." 

S.  M.  Baker,  of  Tiosra,  writes:  "The  season  of  1893  in  Tioga  county 
was  not  favorable.  Fruit  ripened  prematurely  in  most  cases  on  ac- 
count of  drought,  and  decayed  badly.  Very  little  attention  is  paid  to 
spraying  bv  small  growers.  Plums  are  almost  entirely  destroyed  by 
the  Curculio,  and  cherries  by  the  'Hblack  knot;"  in  fact,  eternal  vig- 
ilence  is  the  price  of  raising:  almost  any  kind  of  fruit  in  Tioga  county, 
on  account  of  the  destruction  caused  by  worms,  insects  and  fungus 
diseases." 

Dn  George  G.  Groff,  of  Union,  remarks:  ^Tf  am  convinced  that 
apples,  pears,  peaches,  plums,  quinces,  cherries,  grapes  and  all  small 
fruits  suited  to  the  climate,  can  be  grown  in  Union  county,  and  I  am 
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working  in  this  direction.  Care  is  needed  in  the  cultivation  of  the 
trees,  and  in  watching  insects  and  diseases.  Apples  will  yield  flOO 
per  acre;  peaches  from  flOO  to  |200;  pears  as  high  as  |500.  The 
drawback  is  the  time  required  to  grow  the  trees.  I  think,  however, 
that  farmers  who  have  their  homes  paid  for  could  not  do  better  than 
plant  10  acres  with  fruit.  They  thus  will  increase  the  value  of  their 
estates.  The  scale  louse  is  among  my  pear  trees;  it  was  imported 
fi'om  a  nursery.  The  ^yellows'  is  also  among  my  peach  trees;  imported 
from  the  same  nursery.  I  feel  very  badly  toward  that  firm,  you  may 
be  sure.'* 

Pressly  Leech,  of  Washington  county,  says:  "I  never  saw  any 
larger  apple  bloom  than  we  had  last  season,  but  it  did  not  come  out 
until  after  the  leaves  were  out,  and  we  never  have  a  crop  of  apples 
when  that  is  the  case.  Peaches  in  some  localities  were  very  fine. 
Natural  peaches  were  as  large  as  budded  ones  and  equally  as  good, 
while  in  other  places,  only  a  few  miles  off,  they  were  just  as  inferior. 
The  black  knot  is  bad  on  the  plum  trees  with  us.  The  potato  crop 
was  a  small  one,  on  account  of  the  dry  weather.  Early  ones  did  best. 
I  never  saw  larger  or  better  cabbage.  The  turnip  crop  was  not  very 
large  but  good." 

Theodore  Day,  of  Wayne  county,  writes:  "As  to  apples  there  was 
suflficient  bloom,  but  the  flowers  were  blasted  by  frosty  mornings  and 
east  winds.  August  storms  shook  all  fruit  from  many  trees.  On 
October  14tli,  a  large  part  then  not  gathered  were  shaken  off.  They 
were  gathered  closer  than  ever,  so  that  hundreds  of  bushels  usually 
wasted  were  sold.  Yet  some  i)eople  were  behind  hand  with  their 
work  and  lost  part  of  the  crop.  The  four-lined  leaf  bug,  described  by 
Cornell  Experiment  Station,  in  addition  to  list  of  plants  injured,  often 
checks  growth  of  young  leaves,  damaging  grafts  and  young  trees. 
Some  grafts  which  I  set  last  spring  were  damaged  by  plant 
lice.  All  my  new  varaties  of  apple  grafts  set  for  some  years  past, 
failed  to  fruit  during  the  past  season.  Virginia  Albermarle  Pippin 
grafts  on  bearing  trees,  large  enough  to  bear  for  two  or 
three  years  past,  did  not  yield  a  single  apple  that  I  found. 
As  to  pears,  peaches,  plums,  quinces  and  cherries  these 
fruits  might  be  grown  much  better  by  getting  hardy,  productive 
and  early  varieties,  and  then  giving  them  proper  treatment" 

In  conclusion,  your,  Chairman  would  state  that  he  has  endeavored 
to  bring  out  the  most  prominent  featun^s  of  the  reports  forwarded  to 
hiiu  Ay  members  of  the  General  Fruit  Committee  and  other  promi- 
nent horticulturists  and  fniit  growers,  and  has  presented  such  obser- 
vations as  were  deemed  fit  subjects  for  consideration  at  this  annual 
meeting  of  the  State  Horticultural  Association.  Many  of  the  reports 
received  contained  no  general  remarks,  but  furnished  valuable  in- 
formation in  regard  to  the  fruit  results  of  1893.  To  all  who  so  kindly 
assisted  and  gave  the*  benefit  of  their  experiences,  your  Chairman 
would  return  his  sincere  thanks. 

Respectfully  submitted, 

CYRUS  FOX, 
Chairman  Greneral  Fruit  Committee. 
Reading,  Pa.,  January  16,  1894. 


No.  7.]  Statb  Horticultxtbal  Association.  35 

On  motion  report  was  received  and  declared  open  for  general  dis- 
cussion. After  a  recess  of  10  minutes  for  the  puqx)se  of  giving  mem- 
bers and  others  an  opportunity  to  pay  their  dues,  Mr.  Fox  presented 
a  list  of  55  names  with  check  for  |55,  citizens  of  Reading  and  Berks 
county  who  had  paid  their  dues  for  1894.  He  stated  that  if  the  asso- 
ciation had  met  in  Reading  he  would  have  had  100  names.  He  stated 
that  on  January  7th  the  last  red  flag  had  been  removed  and  the  city 
was  virtually  free  from  small  pox.  He  hoped  next  year  to  have  the 
meeting  at  Reading,  and  promised  a  cordial  reception  and  a  good 
attendance. 

General  Discussion. 

Mr.  Chase. — As  a  protection  against  late  spring  frosts,  soft  bricks 
soaked  in  kerosene,  and  lighted  at  night  in  diffenent  sections  of 
orchards,  have  given  satisfactory  results.  The  experiment  has  been 
tried  in  the  Cape  Cod  district,  Mass.,  with  encouraging  results.  I 
have  not  tried  it  in  Monroe  county  tliis  State  but  expect  to  do  so. 
Salmon  bricks  are  preferable  because  they  absorb  a  large  amount  of 
oil,  and  will  burn  several  hours.  In  reference  to  apples  being  blown 
off  by  storms  in  August  last,  there  is  a  great  difference  in  the  hang- 
ing qualities  of  different  varieties,  and  it  behooves  us  to  take  this  into 
consideration  in  the  planting  of  orchards.  Don't  know  that  I  am 
prepared  to  name  any  special  varieties.  Of  pears,  Rutter,  Anjou  and 
Lawrence  lost  more  by  storm  than  other  varieties. 

The  President.  Has  Mr.  Pierce  of  Ohio  had  any  experience  in  this 
line? 

Mr.  Pierce.  I  have  not  but  I  want  to  give  the  bricks  and  kerosene 
a  trial.  I  think  they  should  be  lighted  early  in  the  evening  as  it 
often  gets  cold  before  midnight.  In  regard  to  varieties  of  apples  for 
rA?sisting  storms  the  members  from  your  own  State  would  know  bet- 
ter than  I  which  to  recommend. 

Mr.  Rush.  Smith's  Cider  hangs  better  during  the  storms  than  any 
variety  I  have. 

Mr.  Woods.    Dominie  also  hangs  well. 

Prof.  Heiges.  Young  trees  will  hold  their  fruit  better  than  old 
ones.  Another  point  to  be  considered  is  the  stem.  Where  it  is  short 
the  fruit  will  fall  more  readily.  Select  and  plant  those  varieties  that 
have  long  stems. 

Mr.  Pierce.  We  might  go  still  further  and  recommend  varieties 
with  long  slender  branches.  Good,  healthy  apples,  free  from  Codling 
moth,  also  haug  better.  Rhode  Island  Grseening  ought  to  be  picked  2 
or  3  weeks  before  other  winter  apples.  With  us  the  best  hanger  is 
Belmont  It  is  small,  and  not  very  profitable.  Pecks  Pleasant  also 
hangs  well. 

Mr.  Chase.  I  have  in  my  orchard  at  least  3  types  of  Baldwin.  One 
variety  looks  nearly  like  King,  but  not  so  large.  It  seems  to  be  differ- 
ent from  all  other  Baldwins.  It  shows  the  importance  of  getting 
cions  from  typical  bearing  trees.  The  gentleman  from  Ohio  su^ests 
the  early  gathering  of  apples.  I  think  many  of  our  Pennsylvania 
friends  make  the  mistake  of  letting  them  hang  too  long. 

Mr-  Engle.  The  blowing  down  of  fruit  by  storms  is  not  so  serious 
a  matter  ns  misrht  be  supposed.  When  trees  overbear,  the  fruit 
should  be  thinned  and  nature  sometimes  comes  to  the  rescue  and 
thins  them  for  us.    We  had  some  exi)erience  of  this  kind  the  past 
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season  in  our  orchard  in  York  county.  Althongh.  the  apples  were  re- 
ported nearly  all  blown  down,  when  we  came  to  pick  they  were  still 
entirely  too  full.  Baldwin  and  York  Imperial  especially  were  over- 
loaded. 

It  shows  that  sometimes  the  forces  of  nature,  while  they  seem 
destructive,  really  do  us  more  good  than  harm.  Although  Codling 
moth  and  curculio  are  great  drawbacks  to  fruit  culture;  without 
them  our  apple  and  plum  trees  would  often  be  allowed  to  overbear 
and  crops  became  a  drug  in  our,  markets.  I  admit  that  the  best  plan 
is  to  destroy  the  insects  and  then  the  fruit  by  hand,  but  as  the  latter 
is  generally  neglected,  the  damage  done  by  insects  is  not  so  serious 
as  may  be  supposed. 

Mr.  Johnson.  In  regard  to  the  Baldwin  apple  there  seem  to  be 
several  different  types  in  cultivation  in  Pennsylvania.  We  have  thiee 
different  kinds  in  our  orchard.  We  have  "Tufts  Baldwin,"  a  bastard 
Baldwin,  and  the  regular  Baldwin. 

Prof.  Butz.  As  going  to  particular  trees  for  cions,  it  is  generally 
not  considered  of  much  importance.  In  other  lines  we  must  go  to  in- 
dividual and  not  to  general  types,  but  the  same  is  true  of  fruit  trees 
if  we  wish  to  make  progress. 

In  selecting  pansies  fon  seed  for  instance,  we  go  to  those  with 
fiuQst  bloom.  Variation  in  the  individuals  of  a  variety  is  often  very 
pronounced,  and  too  often  neglected  to  die  witli  the  plant  bearing  it. 
An  individual  having  special  merit  should  always  be  chosen  to  propa- 
gate from.  The  farmer  who  makes  a  business  of  growing  timothy 
seed,  may  help  himself  by  selecting  timothy  plants  with  the  longest 
heads,  and  in  time  increase  the  yield  of  seed  per  acre.  The  same  prin- 
ciple applies  to  every  department  of  vegetable  life. 

In  reference  to  the  work  of  Codling  moth,  we  carried  on  some  ex- 
periments at  the  college,  and  weighed  those  apples  that  were  from 
sprayed  and  unsprayed  trees,  and  found  them  usually  larger  and  finer 
from  the  sprayed  trees,  and  the  total  crop  of  first  class  apples  was 
heaviest  from  these  same  trees. 

Mr.  Pierce.  The  riper  the  apple  the  earlier  it  will  faU,  and  Codling 
moth  hastens  the  maturing  of  the  fruit 

Mr.  Hiester.  Professor  Heiges  says  that  young  trees  hold  their 
fruit  better  than  old  ones.  If,  therefore,  trees  are  kept  thrifty  and  in 
growing  condition  with  proper  manures  and  cultivation,  and  the 
foliage  is  kept  healthy  with  Bordeaux  mixture,  there  will  be  little  or 
no  trouble  with  falling  fruit.  If  we  can  keep  the  leaves  rich  and 
green  the  fruit  will  be  much  more  perfect.  If  the  foliage  falls,  the 
apples  will  also  come  down. 

Mr.  Brinser.  I  find  a  number  of  conflicting  reports  from  different 
members  of  general  Fruit  Committee.  Is  it  possible  that  fruit  varies 
90  much,  or  that  they  do  not  have  the  varieties  they  believe  they 
have.  We  know  that  mistakes  occur,  and  I  myself  have  fnequently 
been  deceived,  and  when  varieties  fruited  they  were  not  what  I 
wanted.  If  I  had  not  known  the  fruit  I  would  have  condemned  the 
Erie  blackberry  which  some  report  small  and  worthless,  while  with 
me  it  is  one  of  the  largest  and  best  blackberries. 

Mr.  Engle.  The  same  question  has  frequently  occurred  to  me,  and 
I  think  the  variations  in  fruits  are  caused  chiefly  by  different  soils 
and  different  methods  of  culture.    In  reference  to  apples,  we  have  not, 
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like  some  other  States,  varieties  that  do  well  evrywhere.  I  do  not 
think  we  have  here  one  apple  that  can  be  recommended  for  general 
cultivation.  There  is  scarcely  a  county  that  has  not  one  or  more 
local  varieties  of  merit.  For  many  years  we  went  to  New  York  for 
Northern  Spy,  Baldwin,  Gi^eening,  etc.,  and  if  we  had  years  ago  tested 
some  of  our,  local  varieties  in  different  sections  of  the  State,  we 
would,  in  my  opinion,  now  have  a  number  of  good  varieties  adaj^ted  to 
general  cultivation.  We  have  now  on  exhibition  here  '^Nottingham 
Brown,"  a  native  of  this  State,  exhibited  by  Mr.  Bartram,  which 
ought  to  be  tried  in  every  section  of  the  State.  It  is  fine,  and  I  be- 
lieve would  prove  valuable  for  general  cultivation. 

Mr.  Johnson.  I  admit  that  in  many  instances  varieties  are  not  true 
to  name,  but  much  is  also  owing  to  soil  and  culture.  Wachusett 
blackberry,  condemned  by  some,  has  proven  valuable  under  high 
culture.  As  to  apples,  I  would  not  cultivate  those  that  do  well  in 
Maine  or,  New  York,  but  those  that  have  originated  in  my  own  coun- 
ty. We  have  there  the  Lehigh  Greening,  the  origin  of  which  I  do 
not  know,  but  it  is  to-day  the  best  apple  in  Lehigh  county.  The 
Northern  Spy,  though  an  excellent  variety,  is  not  a  winter  apple  with 
us,  and  if  grown  on  a  southern  slope  it  may  be  called  a  fall  variety. 

Mr.  Chase.  A  few  yeans  ago,  in  trying,  at  the  request  of  this  so- 
ciety, to  prepare  a  list  of  winter  apples  for  this  State,  it  was  a  revel- 
ation to  me  that  so  many  persons  recommended  Baldwin  as  a  winter 
variety.  I  know  of  one  nursery  firm  that  has  tried  to  send  out  and 
introduce  western  apples,  that  promise  well  in  the  south-eastern 
part  of  the  State,  but  are  not  entirely  satisflactory.  In  my  opinion 
we  must  look  to  the  south- western'  section  of  the  United  States,  to 
Arkansas,  for  a  race  of  apples  that  will  do  well  in  Pennsylvania.  I 
hope  in  a  few  years,  the  chairman  of  General  Fruit  Committee  may 
be  able  to  arrange  his  report  in  zones  or  belts,  so  as  to  be  able  to 
recommend  varieties  adopted  to  different  sections. 

Mr.  Moon.  I  am  only  sorry  our  treasury  will  not  permit  giving 
Mr.  Fox  a  farm  to  test  fmits  for  tlie  benefit  of  our  horticulturists. 

Mr.  Fox.  There  is  one  thing  about  varieties  not  being  true  to 
name.  Experience  shows  that  soil,  location  and  culture  are  every- 
thing, and  I  can  say  for  Mr-  Brinser  that  he  gives  thorough  cultivation 
and  has  one  of  the  best  fruit  farms  in  Pennsylvania.  Mr.  Sutton  is 
another  of  our  thorough  cultivators  and  successful  fruit  growers,  but 
Erie  blackberry  does  not  do  well  with  him.  So  with  many  varieties 
of  grapes,  they  do  much  better  in  some  localities  than  in  others. 

Mr.  Engle.  It  has  been  stated  by  some  that  Erie  blackberry  and 
Law  ton,  are  identical.    Is  such  the  case? 

Mr.  Pierce.  They  are  not.  I  originated  the  Erie  and  sent  out  the 
original  stock.  I  never  sold  any  since  its  introduction  12  years  ago, 
and  I  do  not  think  it  was  offered  for  sale  until  3  years  ago.  Am  satis- 
fied that  many  spurious  Erie's  have  been  sent  out 

Judge  Stitzel.  There  is  no  doubt  in  my  minds  that  soil,  location, 
and  cultivation  have  a  marked  influence  on  the  growth  and  quality  of 
fruit.  In  the  West  I  have  seen  instances  where  the  character  and 
quality  were  entirely  changed,  in  fact  varieties  familiar  to  us  here 
could  scarcely  be  recognized. 

Some  years  ago  one  of  the  questions  for  discussion  before  this  so- 
ciety was  whether  the  tree  agent  should  bo  encouraged.    There  was 
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some  argument,  pro.  and  con.,  but  the  conclusion  was  that  he  did 
much  good  and  should  be  encouraged.  If  not  induced  to  plant  by 
the  agent,  many  would  never  do  so.  While  some,  no  doubt,  are  un- 
principled and  dishonest,  they  are  often  censured  when  they  do  not 
deserve  it 

Mr.  Bartram.  While  much  is  due  to  culture,  there  is  more  in  the 
soil  than  anything  else.  For  instance,  the  Agriculturist  strawberry 
did  well  with  a  neighbor  but  not  with  me.  Seckel  pears  do  well  in 
some  sections,  but  with  me  they  are  not  a  success. 

Mr.  Longsdorf.  How  many  varieties  of  first-lass  winter  apples 
have  we  now  in  Pennsylvania? 

Mr.  Fox.  The  list  is  very  short,  probably  not  over,  halfdozen  varie- 
ties. About  1886  a  fruit  list  was  published  and  among  the  winter 
varieties  were  such  as  Spy,  Baldwin  and  Greening,  but  they  are  not 
really  winter  apples.  The  Lehigh  Greening,  however,  is  known  as  a 
winter  variety.  Fallawater  is  also  a  good  keeper  and  I  know  a  party 
who  has  planted  200  trees. 

Mr.  Scherer.  I  would  say  there  is  but  one  variety  of  winter  apple, 
and  that  is  Fallawater.  So  far  as  my  observation  goes  a  wind  break 
is  of  more  importance  than  any  long  or  short  stems.  Where  my  trees 
are  protected  by  wind  breaks  I  can  raise  Fallawaters  to  perfection. 
We  use  Yellow  Locust  for  wind  breaks  and  the  fruit  hangs  well  until 
rt^dy  to  pick. 

Judge  Stitzel.  I  must  say  another  word  for  Fallawater.  It  keeps 
better  in  cold  storage  than  any  other  variety.  We  have  kept  them 
over  the  second  winter  after  picking.  We  also  have  in  Berks  county 
"Bare"  and  Krauser,"  two  varieties  that  keep  all  winter  in  an  ordin- 
ary cellar.  Both  are  considered  valuable  varieties.  Some  of  the 
"Bare"  apples  were  sent  to  Charles  Downing  some  years  ago  and  he 
was  much  pleased  with,  and  asked  many  questions  about  them. 

Mr.  Johnson.  Bare  is  sometimes  called  **I>ennis."  Have  it  on  my 
list  under  both  names,  and  it  is  a  good  apple.  If  an  apple  keep  until 
Marich  I  would  call  it  a  good  winter  variety.  I  have  some  other  Penn- 
sylvania varieties  that  will  keep  and  are  not  in  our  catalogues.  Le- 
high Greening  has  a  small  core,  yellow  out  and  inside  and  can  be 
used  for  all  purposes. 

Mr.  Longsdorf.  When  I  inquired  how  many  first  class  winter  apples 
we  have  in  Pennsylvania  I  did  not  mean  varieties  that  could  be  kept 
by  cold  storage,  but  that  could  be  kept  in  the  ordinary  way  until 
June.  York  Imperial  is  a  good  keeper  and  sure  bearer,  but  is  not  of 
first  quality  and  scalds  badly.  It  seems  to  me  that  ]^y  hybridizing 
or  cross-fertilization  we  should  be  able  to  produce  a  race  of  long  keep- 
ing apples  adapted  to  our  State  and  climate.  We  have  experimented 
with  strawberries,  grapes  and  other  fruits  and  have  produced  very 
desirable  fruits  of  first  quality,  and  the  same  is  possible  with  apples. 

Mr.  Woods.  I  see  upon  the  table  some  very  fine  Lancaster  Green- 
ings. I  would  inquire  of  Mr.  Heister  whether  they  can  be  grown  here 
as  fine  as  those. 

Mr.  Heister.  Lancaster  Greening  with  me  is  too  good  a  keeper.  I 
can't  get  rid  of  it.  It  is  not  handsome,  and  hard  to  sell.  It  is  liable 
to  drop  its  foliage  in  July  while  the  fruit  will  hang  on  but  remain 
small  and  of  inferior  quality.  If  we  can  destroy  the  fungus  or  blight 
that  destroys  the  foliage  we  are  all  right.    Our  climate  seems  to  pro- 
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duce  fungus  diseases  readily  and  if  bj  spraying  we  can  get  rid  of  that 
we  can  grow  apples  successfully.  We  had  better  try  to  do  that  than 
to  attempt  to  introduce  so  many  new  varieties. 

Mr.  Fox.  One  reason  why  more  has  not  been  done  in  the  way  of 
experimenting  with  apples  is  the  long  time  it  requires  to  fruit  and 
test  them.  With  berries  it  is  not  so.  Whoever  introduces  good  win- 
ter apples  in  Pennsylvania  will  be  a  public  benefactor.  In  Berks 
county  we  have  no  more  valuable  varieties  than  Krauser  and  Kiem, 
which  originated  there;  or  Fallawater,  which  originated  in  an  ad- 
joining county. 

In  Centre  county  they  have  a  variety  called  "Mann,"  which  is  very 
popular. 

Mr.  Woods.  I  hope  some  one  will  name  the  apple  exhibited  by 
the  secretary  under  the  name  of  Ben  Davis.  It  seems  different  from 
that  variety  as  usually  exhibited,  and  I  would  like  to  know  what  it  is. 

The  Secretary.  That  is  the  apple  to  which  I  refen'ed  in  my  report 
to  Chairman  Fox,  and  which  I  recommended  as  a  good  keeper,  a  reg- 
ular and  prolific  bearer,  and  most  valuable  general  purpose  apple  for 
family  use.  Last  winter  I  exhibited  it  here  for  a  name,  and  there 
seemed  to  be  no  doubt  as  to  its  identity.  All  joined  in  naming  it  Ben 
Davis.  This  winter.,  when  exhibited  side  by  side  with  other  speci- 
mens, its  identity  is  uncertain.  For  the  latitude  in  which  I  live  it  is 
certainly  a  valuable  variety  no  matter  what  it  is. 

Mr.  Grood.  We  have  in  our  neighborhood  in  Fi^anklin  county  a 
chance  seedling  which  keeps  until  September.  It  is  conical  in  shape, 
not  first  quality,  but  excellent  for  cooking.  It  is  called  "Mentzer"  or 
"Snowberger." 

Mr.  Engle.  As  to  testing  new  seedling  apples  the  time  need  not 
necessarily  be  long.  If  we  get  good  cions  from  one  year  old  seedlings, 
and  graft  them  on  bearing  trees  they  will  fruit  in  3  or  4  years. 

As  to  the  Fallawater,  I  never  heard  it  claimed  as  a  winter  apple. 
Mr-  Sherer's  fine,  long  keeping  Falla waters  must  be  due  to  some  other 
cause  than  the  wind  break  protection  to  which  he  refers. 

Mr.  Smeych.  The  Fallawater  is  a  good  keeper  if  well  cared  for. 

Mr.  Sherer.  If  anyone  here  thinks  Falawater  is  not  a  good  keeper, 
I  will  show  him  some  kept  over,  the  season  if  he  will  come  to  our  Fair 
next  fall. 

Judge  Stitzel,  chairman  of  committee,  submitted  the  following  nom- 
inations: 

President. 
W.  H.  MOON,  Morrisville. 

Vice  Presidents. 

HOWARD  A.  CHASE,  Philadelphia. 
H.  M.  ENGLE,  Marietta. 
J.  E.  JAMISON,  Swales. 

Recording  Secretary. 
E.  B.  ENGLE,  Waynesboro. 

Corresponding  Secretary. 
W.  P.  BRTNTON,  Christiana. 
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Treasurer. 
J.  HIBBERD  BARTRAM,  MiUtown. 

Librarian. 
THOS.  J.  EDGE,  Harrisburg. 

Mr.  Moon.  While  I  wish  to  shirk  no  duty  that  may  be  imposed  upon 
me  by  this  society,  I  want  to  say  that  I  am  opposed  to  a  third  term. 

On  motion  the  report  was  accepted  and  Mr.  Fox  was  authorized  to 
cast  the  ballot  of  the  association  for  the  aforenamed  candidates  who 
were  declared  duly  elected. 

The  President  appointed, 

The  President  appointed  J.  C.  Hepler,  Prof.  Greorge  C.  Butz  and  D. 
D.  Herr,  a  committee  to  examine  and  report  upon  the  fruit  and  other 
exhibits  on  the  tables  of  the  association. 

Adjourned. 


EVENING  SESSION. 


After  being  called  to  order  by  the  president,  and  before  the  reg- 
ular order  of  business  was  taken  up.  Prof.  Heiges  and  Mr.  Fox  made 
brief  verbal  reports,  as  delegates  from  this  association  to  the  annual 
meeting  of  State  Board  of  Agriculture  in  January,  '93.  They  reported 
all  delegates  present  except  Mr.  Thomas,  and  that  the  meeting,  was 
one  of  the  best  and  most  pleasant  they  had  ever  attended.  Some  very 
interesting  discussions  were  brought  out,  in  which  all  were  invited 
to  take  part 

In  explanation  of  the  absence  of  Prof.  M.  B.  Waite,  of  the  Depart- 
ment of  Agriculture,  Washington,  D.  C,  the  secretary  made  a  brief 
statement  and  read  the  following  letters  from  Secretary  Morton.  The 
conditons  referred  to  at  the  close  of  his  letter  of  January  6,  1894, 
under  which  specialists  would  be  peranitted  to  attend  meetings  of 
this  kind,  were  in  reply  to  a  suggestion  by  the  secretaiy  of  this  asso- 
ciation, that  possibly  our  executive  committee  would  agree  to  pay 
Mr.  Waite's  expenses. 

Department  of  Agriculture, 
Office  of  the  Secretary, 
Washington,  D.  C,  December  26,  1893. 
Mr.  E.  B.  Engle,  Secretary,  State  Horticultural  Association  of  Penn- 
sylvania, Waynesboro,  Pennasylvania : 
Dear  Sir:  Yours  of  the  25th  instant  is  at  hand,  desiring  that  Mr. 
M.  B.  Waite,  of  the  Division  of  Vegetable  Pathology  of  this  Dejmrt- 
ment,  be  granted  permission  to  attend  the  Annual  Meeting  of  your 
Association  the  16th  and  17th  of  January,  1894,  to  address  you  on 
said  topic. 
At  the  present  time,  I  do  not  feel  warranted  in  complying  with 
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yonr  request  In  the  interest  of  economy,  which  is  so  necessary  at 
this  time,  I  am  cutting  down  the  expenses  of  this  Department  to  the 
lowest  possible  point.  I  find  that  the  traveling  expenses  of  the  rep- 
resentatives of  this  Department  detailed  for  platform  purposes,  is  a 
very  considerable  item.  Such  expenditures  are  not  specifically  pro- 
vided for  in  the  appropriations,  and  it  is  only  by  indirection  that  they 
can  be  justified.  It  has  seemed  to  me,  thenefore,  that  good  adminis- 
tration will  justify  me  in  declining,  except  in  some  extraordinary 
emergency,  for  the  present  all  such  applications.  The  Department  is 
not  a  lecture  bureau,  and  there  is  no  money  appropriated  for  a  lec- 
turer. 

I  have  authorized  Prof.  Heiges  to  be  present  at  your  meeting,  but 
it  was  done  largely  on  the  ground  that  he  had  already  been  posted  be- 
fore he  was  appointed. 

Yours  truly, 

J.  STERLING  MORTON, 
Secretary. 

Department  of  Agriculture, 
Office  of  the  Secretary, 
Washington,  D.  C,  January  6,  1894. 
Mr.  E.  B.  Engle,  Secretary,  Pennsylvania  Horticultural  Association, 
Waynesboro,  Pennsylvania : 
Dear  Sir:  Your  letter  of  January  5,  relative  to  sending  Mr.  Waite 
to  the  forthcoming  meeting  of  your  Society,  is  at  hand  and  has  re- 
ceived my  careful  consideration.    I  would  be  perfectly  willing  to  send 
the  gentleman,  but  if  this  request  is  granted  there  is  no  reason  why 
others  coming  from  all  parts  of  the  country  should  not  be  treated  in 
the  same  way.    It  would  be  utterly  beyond  the  power  of  the  Depart- 
ment to  grant  all  such  requests,  therefore  it  seems  to  me  that  justice 
can  be  done  only  by  refusing  all.    I  may  say,  however,  that  in  case 
there  is  no  interference  with  the  regular  work  of  the  Department 
s]>ecialists  will  be  allowed  the  privilege  of  attending  such  meetings  as 
your  own,  providing  such  attendance  does  not  consume  too  much  time 
and  the  expenses  are  borne  by  the  societies  demanding  the  services. 

Respectfully, 

J.  STERLING  MORTON, 
Secretary. 

The  Secretary.  It  is  but  due  Secretary  Morton  to  state  that  what- 
ever of  disappointment  pertains  to  Prof.  Waiters  absence,  is  attribut- 
able primarily  to  my  assuming  the  responsibility  of  announcing  him 
on  our  programme  before  permission  for  his  leave  of  absence  was 
secured.  I  am  free  to  say  however  that  in  view  of  the  precedents  we 
had  had  in  previous  years,  I  felt  certain  of  securing  the  consent  of 
the  Secretary  of  Agriculture. 

Before  reading  his  annual  address  President  Moon  stated  that  Mr. 
Fox  in  his  paper  '^Why  Pennsylvania  fniits  were  not  seen  at  the 
World's  Fair,"  would  review  the  work  of  the  World's  Fair  committee, 
and  his  paper  would  be  submitted  as  the  report  of  said  committee. 
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ANNUAL  ADDRESS  OF  THE  PRESIDENT. 

"Gentlemen  and  Fellow-members  of  the  State  Horticultural  Asso- 
ciation." The  Scotch  poet  gave  the  world  a  very  expressive  stanza 
when  he  wrote  "The  best  laid  plans  of  mice  and  men  oft  times  gang 
aglee,"  equally  true  of  organizations  as  of  individuals.  When  this  as- 
sociation assembled  in  this  city  one  year  ago  we  adjourned  to  meet 
this  year  in  Residing  and  accept  the  cordial  invitation  of  our  Berks 
county  members  to  once  more  visit  their  Capital  City,  renew  our  for- 
mer acquaintances  and  enjoy  again  the  hearty  welcome  for.  which  the 
city  and  county  are  proverbial.  But  it  is  greatly  to  be  regi*etted  that 
circumstances  over  which  they  had  no  control  admitted  an  unbidden 
and  unwelcome  guest  to  their  city  whose  presence  was  objectionable 
and  suflScient  in  the  minds  of  many  members  to  justify  the  executive 
committee  in  holding  our  meeting  elsewhere  this  year.  Our  Berks 
county  friends  while  believing  there  w^as  no  cause  for  alarm  realized 
that  many  members  would  not  attend  if  held  in  Reading  and  very 
wisely  we  believe  waived  their  claim  to  this  year's  meeting,  if  we 
would  come  to  Reading  next  year.  They  recommended  Harrisburg 
as  a  compromise  with  w^hich  the  executive  committee  united,  hence 
the  change.  We  trust  the  association  may  approve  of  the  action  of 
the  committee  in  thus  meeting  an  emergency  for  which  there  did  not 
appear  any  rule  or  precedent,  and  will  also  grant  our  Berks  county 
members  request  to  go  to  Reading  next  year.  There  have  been  times 
when  this  association  could  not  get  a  full  attendance  or  be  sure  of  a 
successful  meeting  in  Harrisburg,  but  we  believe  and  hope  those  days 
are  past.  The  large  and  enthusiastic  gathering  of  last  year  is  fresh 
in  our  memory,  and  we  can  but  hope  this  year's  may  be  equally  en- 
tertaining and  instructive.  What  are  the  objects  of  these  annual 
gatherings,  some  may  query,  are  they  not  for  those  engaged  in  horti- 
cultural pursuits  to  meet  together  and  compare  experiences  and  m- 
sults  and  in  this  way  acquire  knowledge  both  as  to  what  to  grow  and 
how  to  grow,  of  necessity  there  may  be  a  sameness  and  many  of  the 
reports  and  experiences  as  related  from  year  to  year  differing  only 
with  the  seasons.  But  may  we  not  be  benefited  by  hearing  of  these 
experiences?  Some  of  us  who  have  attended  these  meetings  for  years 
recall  when  spraying  was  a  practice  almost  unknown  and  but  sel- 
dom indulged  in.  Now,  nearly  all  successful  fruit  growers  spray,  and 
yet  there  are  certain  queries  on  this  topic  not  yet  definitely  settled 
in  the  minds  of  many  of  us,  notably  as  to  what  fruits  are  benefited 
and  what  are  injured  by  spraying.  It  is  claimed  by  authorities  that 
we  are  bound  to  respect  that  spraying  a  peach  orchard  does  more 
harm  than  good  while  as  regards  apples  and  pears,  the  Doctors  seem 
more  nearly  unanimous  in  favor  of  spraying. 

Nearly  all  horticulturists  and  fruit  growers  are  experimenters  as 
well  as  elose  observers  of  cause  and  effect,  consequently  these  an- 
nual gatherings  afford  an  opportunity  of  learning  by  the  experiences 
of  others,  as  well  as  contributing  our  individual  share  to  the  general 
fund.  While  w^e  may  not  be  able  to  leam  any  cure  or  preventive  for 
the  tornadoes  such  as  swept  over  many  orchards  in  Eastern  Pennsyl- 
vania the  past  summer  and  blew  down  large  numbers  of  trees  which 
hnd  to  be  strnlghtened  nt  conftiderable  expense  only  to  be  blown  in 
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an  opposite  direction  a  week  or  two  later,  yet  we  may  leam  or.  be- 
come so  thoroughly  educated  in  the  art  of  trimming  and  pruning  that 
we  will  not  have  our  orchards  so  top  heavy  as  to  be  caught  by  these 
uncontrollable  elements  as  well  as  so  relieved  from  unnecessary  wood 
as  to  secure  the  very  best  fruit  results  as  regards  size  and  quality. 

The  field  of  Horticulture  is  an  extended  one  and  includes  all  our 
fruits  and  flowers,  the  ornamental  as  well  as  practical  come  within 
its  scope.  It  cannot  but  be  a  cause  of  pleasure  to  members  of  this 
association  to  note  the  advancement  in  a  horticultural  way  that  has 
been  made  within  a  decade  or  more  in  our  own  State  as  well  as  else- 
where, especially  near  large  cities  where  an  increased  interest  is 
shown  in  the  cultivation  of  fruit,  both  for  home  use  and  market  by 
many  of  those  known  as  our  well  to  do  farmers  who  have  found  fruit 
culture  much  more  profitable  than  raising  wheat  at  present  prices. 
Many  of  these  commenced  in  a  small  way,  but  becoming  interested  in- 
creased their  orchards  and  enlarged  their  plantings  of  small  fruits 
until  they  have  become  enthusiastic  horticulturists  who  may  not 
expect  to  become  millionaires,  but  who  have  abundant  reasons  to  be 
thankful  they  have  launched  into  this  new  field,  especially  in  times 
like  these  when  those  who  are  engaged  in  manufacturing  and  com- 
mercial industries  are  unable  to  make  a  living  for  themselves  and 
families  or  to  continue  their  business  and  give  employment  to  those 
who  have  heretofore  been  dependent  upon  them,  such  as  these  now 
look  with  envy  upon  the  prosperous  fruit  grower  and  tiller  of  the 
soil  who,  though  he  may  not  handle  as  much  money,  is  spared  many 
of  the  perplexities  and  losses  incident  to  those  engaged  in  larger  en- 
terprises, which  in  times  like  the  present,  are  subject  to  fluctuating 
values,  limited  demands  and  future  uncertainty.  Let  us  therefore  re- 
member there  are  many  others  whose  business  has  suffered  much 
greater  depression  than  ours. 

The  demand  for  strictly  first  class  fruit  seems  to  be  unlimited, 
while  much  that  cannot  be  so  classed  finds  sale  at  prices  that  are  re- 
munerative. I  will  cite  one  instance,  the  Kieffer  pear,  that  emblem 
of  beauty  and  embodiment  of  uncertainty,  in  a  pear  which  grows 
with  the  luxuriance  of  a  willow  and  possesses  the  productiveness  of 
the  crab.  The  demand  for  the  crop  of  Kieffers  grown  in  the  Eastern 
portion  of  this  State  the  past  season  has  been  so  great  that  not  only 
first  and  second  grade  fruit  brought  remunerative  returns,  but  even 
the  thirds  were  sold  at  prices  that  materially  increased  the  net  re- 
sults. 

♦  ♦♦»♦♦♦ 

The  uninitiated  may  think  fruit  growing  is  simple  as  A.  B.  C, 
and  that  no  knowledge  is  necessary  to  succeed.  Experience  proves 
that  the  old  gentleman's  assertion  that  no  brains  were  necessary  to 
make  a  farmer  is  equally  false,  as  applied  to  fruit  growing.  There 
are  many  trials  and  tribulations  incident  to  those  who  start  on  the 
Royal  road  to  success  and  fortune  in  fruit  raising. 

The  adaptability  of  soil  is  one  of  the  first  and  most  serious  ques- 
tions to  be  considered  and  even  the  experienced  are  liable  to  be  de- 
ceived, as  a  rule  avoid  damp,  clayey  soil,  also  one  that  is  particularly 
susceptible  to  drought.  Fertilizing' is  an  essential  requisite  and  should 
be  done  without  stint    Different  crops  require  special  applications. 
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The  varieties  one  should  plant  is  a  very  important  question  and  one 

particularly  calculated  to  puzzle  the  inexperienced. 

»  *  *  *  *  *  « 

The  country  is  abundantly  supplied  with  a  multiplicity  of  cat- 
alogues naming,  describing  and  illustrating  the  very  choicest  fruits 
of  the  very  latest  introduction,  giving  glowing  testimonials  and  state- 
ments of  great  and  marvelous  productiveness.  These  assertions  are 
generally  vouched  for  by  many  who  have  seen  or  tasted,  so  that  it 
seems  unnecessary  to  question  for  one  moment  their  truthfulness. 
The  prices  of  these  newly  discovered  acquisitions  are  of  course  only 
in  keeping  with  the  superiority  of  the  new  over  the  old,  and  as  the 
introducer  would  have  us  believe  not  at  all  out  of  proportion  to  the 
increased  yield  that  may  be  expected  from  these  novelties.  In  addi- 
tion to  this  mode  of  obtaining  information  and  knowledge  as  to  what 
to  plant  our  novice  will  doubtless  be  called  upon  by  the  representa- 
tives of  one  or  more  nurseries  who  will  supplement  the  descriptions 
of  his  new  fruits  with  beautifully  executed  pictures  of  the  same 
drawn  from  life  and  colored  true  to  nature,  or  it  may  be  he  will  have 
a  number  of  glass  jars,  (especially  if  he  comes  from  Ohio),  witii  suf- 
ficient magnifying  power  to  present  the  very  fruit  itself  of  natural 
size,  carefully  presented  in  alcohol  and  in  fact  sufficiently  tempting 
to  cause  ones  mouth  to  water  to  test  the  quality  before  ordering.  This 
opportunity  of  hearing  and  learning  of  the  merits  of  various  novel- 
ties has  thus  far  cost  but  little,  but  the  next  step  must  be  the  de- 
ciding one  possibly  between  success  and  failure.  For  the  decision 
as  to  what  to  buy  is  an  important  one  and  from  whom  to  buy  is  also 
important,  for  there  are  many  honorable  and  reliable  firms  who  do 
business  by  the  distribution  of  catalogues  and  thus  deal  direct  with 
the  purchaser  through  the  mails  as  well  as  many  equally  reliable 
who  are  doing  business  through  their  traveling  salesmen.  So  that 
whichever  way  you  may  place  your  order,  try  to  buy  from  reliable  nur- 
series and  as  a  rule  be  guided  in  the  selection  of  your  leading  varieties 
by  the  experiences  of  successful  fruit  growers  in  your  locality  and 
then  add  a  liberal  assortment  of  well  selected'novelties.  These'wiU'add 
much  to  the  interest  in  watching  their  results  and  if  some  do  not  suc- 
ceed as  they  are  represented  to  do,  don't  be  discouraged,  comfort 
yourself  with  the  belief  that  either  your  soil  or.  climate  may  not  be 
entirely  adapted  to  them.  Don't  (?)  for  one  moment  think  the  man 
who  sold  them  to  you,  told  you  anything  but  the  truth.  The  differ- 
ence in  the  grade  of  nursery  stock  between  that  of  first  quality  and 
even  second  srade  is  very  striking,  both  the  size  of  the  top,  and  num- 
ber and  quality  of  roots  are  quits  perceptible.  But  those  who  have 
selected  wisely  and  secured  the  best  are  well  started  on  the  road  to 
successful  fruit  culturte,  especially  if  they  have  had  their  ground  ear- 
fully  prepared  and  planted  their  stock  as  soon  as  it  was  received. 

Now  tliorongrh,  clean,  cultivation,  careful  observation  for  insect 
pests  and  a  judicious  use  of  the  pruning  hook,  shears  or  knife  are 
likely  to  i?reatly  facilitate  the  good  results  for  which  the  attempt  has 
been  made.  As  one  becomes  more  and  more  interested  in  fruit  rais- 
ing, much  is  gained  by  experience  and  observation. 

And  thus  probabilities  of  success  increase  and  our  novice  becomes 
a  full  fledged  horticulturist  whose  name  will  soon  be  found  enrolled 
ns  n  member  of  this  or  some  other  horticultural  association  where 
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he  will  be  an  attentive  listener  or  instructive  speaker.  May  the  num- 
ber increase  and  thus  enlarge  our  membership  and  our  sphere  of  use- 
fulness. 

The  CJolumbian  year  upon  which  we  had  just  entered  when  we  last 
met  has  become  an  era  of  the  past  and  with  it  the  World's  Columbian 
Exposition  has  had  its  day  and  been  recorded  in  history  as  one  of  the 
grandest  and  most  extensive  displays  of  the  works  and  inventions  of 
man  that  were  ever  grouped  in  one  exhibition.  Thousands  from  the 
Keystone  State  enjoyed  the  comforts  of  our  beautiful  State  building 
and  felt  proud  of  its  architecture,  construction  and  convenience  and 
were  weU  pleased  that  this  money  had  been  thus  wisely  expended. 
Many  States,  notably  those  of  South  and  West  made  magnificent 
exhibits  of  fniit  in  their  State  buildings  which  were  greatly  admired 
and  seemed  highly  appropriate  for  them.  But  we  would  have  re- 
gretted such  a  use  being  made  of  our  State  building.  We  cannot  too 
emphatically  denounce  the  enforced  absence  of  a  creditable  fruit  ex- 
hibit from  Pennsylvania  among  the  other  fine  fruit  exhibits  in  Hor- 
ticultural Hall  where  our  neighboring  States  of  New  York  and  New 
Jersey  did  themselves  credit  and  attained  a  world  wide  reputation  for 
their  exhibits.  At  a  recent  meeting  of  the  New  Jersey  Horticultural 
Society  one  of  their  leading  Pomologists  and  his  two  experienced  as- 
sistants who  had  charge  of  their  exhibit  were  able  to  give  such  an 
account  of  their  efforts  and  successes  as  any  society  might  be  proud 
ot  Why  our  fruits  did  not  appear  at  Chicago  we  shall  hope  to  have 
explained  to  us  by  one  who  knows.  While  not  wishing  or  intending 
to  intrude  on  the  subject  assigned  to  another  I  think  it  is  but  due 
that  this  society  should  again  make  public  our  utter  disgust  at  the 
manner  in  which  we  have  been  treated  throughout  the  whole  of  this 
World's  Fair  business  and  let  it  be  known  to  the  world  at  large  that 
it  is  no  fault  of  ours  that  a  horticultural  exhibit  was  not  made  at 
Chicago  the  past  summer  that  would  have  done  credit  to  Pennsyl- 
vania and  shown  that  while  our  mineral  wealth  is  great  our  horti- 
cultural possibilities  are  also  great.  When  this  association  met  in 
York  two  years  ago  and  received  an  invitation  to  take  part  in  mak- 
ing an  exhibit  at  the  then  coming  World's  Fair  to  be  held  at  Chicago 
in  1893,  that  would  show  to  the  world  our  possibilities,  the  invitation 
was  accepted  in  good  faith  by  the  appointment  of  two  members  to  act 
in  conjunction  with  others  in  making  a  general  display  of  all  horti- 
cultural products  including  our  native  plants,  tropical  importations, 
fruits  and  flowers  in  their  various  sub-divisions  which  it  was  believed 
the  sum  set  apart  might  admit  of  if  economically  and  judiciously  ex- 
pended. But  our  hopes  were  short  lived,  at  our  meeting  held  in  this 
hall  one  year  ago  you  doubtless  remember  your  attention  was  caUed 
to  the  fact  that  nearly  all  the  horticultural  products  of  our  State,  in- 
cluding native  trees  and  flowers,  as  well  as  onr  fruit  exhibit  were 
likely  to  be  entirely  excluded  and  the  jyroducts  from  the  conserva- 
tories of  the  wealthy  and  such  plants  of  like  character  as  could  be 
purchased  from  the  establishments  of  favorite  florists  were  likely  to  be 
the  only  horticultural  exhibits  made  at  Chicago  as  coming  fmm  Penn- 
sylvania. This  statement  brought  to  us  another  faint  ray  of  hope  by 
an  assurance  from  those,  in  chaise  of  the  World's  Fair  Commission 
then  in  this  city  that  we  should  have  the  necessary  funds  to  make  a 
creditnhlo  fni it  exhibit  at  least,  if  we  would  name  a  competent  per- 
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son  to  take  entire  chaise  of  collecting  and  arranging  such  an  ex- 
hibit; this  was  done  and  we  await  an  explanation.  Some  may  not  ap- 
prove of  this  criticism  of  a  public  commission  in  this  manner,  but  we 
bdieve  it  to  be  not  only  admissible  but  justifiable  for  the  reason  that 
as  the  representative  Horticultural  Association  of  the  State,  giving 
more  attention  to  our  fruit  interests  than  any  other  body,  and  cor- 
responding to  the  associations  which  in  other  States  took  this  matter 
in  hand  and  made  exhibits  so  creditable  that  they  redounded  to  the 
credit  of  their  States.  We  should  thus  explain  also  because  of  the 
fact  of  our  having  been  invited  by  the  Commissioner  of  Horticulture 
to  make  such  an  exhibit  and  having  appointed  a  committee  and  an 
expert  Pomologist  to  co-operate,  it  is  but  just  that  our  reasons  for 
the  non-performance  of  our  part  of  the  program  should  be  thus  pub- 
licly made  known  to  all  should  the  Chicago  search  light  whi<di  shone 
so  beautifully  on  the  waving  palms  from  Pennsylvania  (and  classed 
our  climate  with  that  of  the  tropics)  shone  with  the  same  brilliancy 
upon  the  aets  and  deeds  of  the  World's  Fair  Commissioners  of  Penn- 
sylvania we  brieve  it  would  disclose  many  things  unknown  to  the 
general  public  and  such  as  would  not  receive  unanimous  endorsement, 
not  the  least  among  which  would  be  a  sum  invested  in  sampling  the 
vintage  of  our  own  and  foreign  climes  sufficient  to  have  made  a  cred- 
itable display  of  all  the  horticultural  products  our  State  is  possessed 
of.  Our  thanks  are  due  and  hereby  extended  to  several  gentlemen  in 
authority  who  rendered  all  the  aid  possible  in  their  efforts  to  secure 
the  recognition  and  financial  aid  desired  but  unfortunately  they  were 
of  the  hopeless  minority. 

Thiough  an  association  like  ours  knows,  no  man's  politics,  and  asks 
no  man's  creed  save  that  he  is  an  admirer,  follower  or  devotee  of  Flora 
or  Pomona.  It  may  not  be  improper  to  note  the  ai^)ointment  of  one 
of  our  active  members  to  such  a  noted  position  as  National  Pomol- 
ogist  differing  as  we  may  as  to  the  expediency  of  the  discharge  of 
the  able  and  efficient  i)omologiKt  olf  the  past,  Prof.  Van  Deman,  we 
cannot  but  comment  on  the  selection  of  Prof.  Heiges,  of  York,  as 
his  successor,  and  believe  that  in  this  act  at  least  Secretary  Morton 
has  shown  wisdom.  We  congratulate  the  Professor  on  his  appoint- 
ment and  extend  to  him  our  best  wishes  for  his  success. 

'*While  rejoicing  with  those  who  rejoice  it  is  but  right  we  should 
not  be  unmindful  of  the  sad  fact  that  there  are  those  who^have  been 
our  co-workers  in  the  past  whom  we  shall  see  no  more.  Dr.  Calder, 
whose  death  occurred  in  this  city  the  22d  of  November  last,  was  one 
whose  pleasant  greetings,  genial  manners  and  instructive  talks  won 
for  him  our  friendship  and  esteem.  We  trust  suitable  resolutions  of 
respect  will  be  offered  during  the  meeting.  Another  member  of  for- 
mer years,  and  at  one  time  president  of  this  association  though  bet- 
ter known  to  us  of  this  decade  by  the  excellent  pear  which  bears  his 
name,  has  also  died  at  an  advanced  age  during  the  year.  I  allude  to 
John  Butter,  formerly  of  West  Chester,  Pennsylvania,  but  whose  last 
days  were  spent  in  Muncy,  Lycoming  county.  If  there  have  been 
others  whose  demise  I  have  failed  to  note  it  is  from  the  fact  that 
such  an  announcement  has  not  come  to  my  notice. 

Thus,  gentlemen,  we  see  father  time  continues  on  his  course  and  his 
sickle  is  ever  l)usy.  It  is  the  duty  of  one  generation  to  record  the 
kindly  deeds  of  its  predecessor.    It  is  the  duty  of  the  horticulturist 
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and  pomologist  to  have  increased  the  happiness,  pleasure  and  fruit- 
fulness  of  this  world  by  the  beauty  added,  the  enjoyment  given  and 
blessings  bestowed  by  the  faithful  pursuance  of  his  avocation,  and 
though  it  may  not  be  for  all  of  us  to  have  our  memory  perpetuated 
and  our  names  go  down  to  posterity  in  the  name  of  some  excellent 
fruit  or  beautiful  flower,  yet  it  is  possible  to  contribute  to  the  world's 
good  by  the  cultivation  and  dissemination  of  the  good  things  of  na- 
ture, while  here  and  do  all  we  can  to  restore  the  beauties  of  the 
original  garden  around  every  American  home. 
The  following  paper  was  read  by  Cyrus  T.  Fox,  Reading,  Pa. : 

Why  Pennsylvania  Fruits  Were  Not  Seen  at  the  World's  Fair. 


In  the  grand  display  of  fruit  made  at  the  World's  Fair  during  the 
last  month  of  the  great  exhibition,  Pennsylvania  was  conspicuous  by 
her  absence.  Most  of  the  States  were  i^presented,  especially  those 
in  which  the  apple  thrives.  It  was  remarkable  how  well  the  north- 
west led  off.  Iowa  and  Minnesota  surpassed  Michigan  in  apples,  the 
season  having  been  more  favorable  in  the  two  former  than  in  the 
peninsular  State.  Michigan  really  appeared  to  gneat  disadvantage, 
as  her  apple  crop  was  a  failure  last  year.  But  it  is  not  your  humble 
servant's  purpose  to  review  the  fruit  display  of  the  World's  Fair.  Hav- 
ing been  asked  to  explain  why  Pennsylvania  was  not  represented  in 
that  display,  I  will  endeavor  to  do  so  as  briefly  as  possible. 

When  at  our  last  meeting  in  Harrisburg  the  matter  of  making  a 
display  of  fruit  at  the  World's  Fair  was  brought  up,  a  number  of  our 
members  manifested  a  disposition  to  have  nothing  to  do  with  it,  on 
account  of  the  very  shabby  treatment  which  had  been  accorded  our 
committee.  A  consultation  was  held  during  the  meeting  with  the 
oflScers  of  Pennsylvania's  World's  Fair  Commission,  when  assurances 
were  given  that  if  our  association  would  take  hold  of  the  matter, 
ample  funds  would  be  provided  and  tte  space  in  the  horticultural  de- 
partment would  be  sufficient  to  enable  a  satisfactory  display  to  be 
made.  Thus  encouraged,  it  was  decided  to  make  the  effort,  and  the 
committee  of  our  association  asked  me  to  take  charge  of  the  work. 
With  considerable  reluctance  I  consented,  knowing  full  well  vAvat 
would  be  required  to  get  up  a  display  that  would  be  creditable  in 
every  respect. 

Arrangements  were  at  once  made  to  have  Pennsylvania  repre- 
sented in  the  fruit  department,  but  a  diflSculty  was  encountered  in 
the  uncertainty  as  to  the  amount  of  money  that  would  be  appropri- 
ated by  the  State  Commission  for  the  purpose;  nor  could  it  be  ascer- 
tained what  space  would  be  allowed  in  the  horticultural  building. 
Calculations  were  made  as  to  covering  1,500  square  feet  of  space,  but 
later  on  it  was  learned  that  a  much  less  area  would  be  granted,  and, 
in  fact,  it  appeared  as  thi>ugh  the  great  Keystone  State  would  be 
crowded  into  a  very  smjill  corner.  However.,  plans  were  prepared 
for  the  erection  of  platforms  and  shelving  on  1,500  square  feet,  and 
for  keeping  up  a  display  of  fruit  durine:  two  or  three  months,  com- 
mencing with  the  middle  of  summer  and  endinc:  with  the  close  of  the 
exposition.  The  cost  of  cold  storage  was  included  in  the  calculation, 
with  the  expense  of  having  fruit  collected  in  the  State  and  shipped 
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to  Chicago,  and  of  keeping  the  display  renewed  with  fresh  specimens 
of  fruit  as  needed.  A  sufficient  number  of  attendants  were  to  be  in 
clmrge.  The  estimated  expense  was  |2,000,  although  Prof,  tt  E.  Van 
Deman,  Pomologist  of  the  Department  of  Agriculture,  to  whom  the 
figures  were  submitted,  thought  the  estimate  entirely  too  low,  and 
said  that  the  State  ought  to  appropriate  at  least  $3,000  for  this  pur- 
pose. 

After  several  visits  to  Harrisburg  the  plans  were  finally  agreed 
upon,  and  it.  was  said  that  the  State  Commission  would  be  able  to 
find  |2,*00  lying  around  loose  that  could  be  devoted  to  the  fruit  dis- 
play. Consultations  were  then  had  with  different  fruit-growers,  and 
eveiPything  was  considered  in  good  shape  for  the  display,  when,  in 
the  latter  part  of  March,  Commissioner  Farquhar  called  a  halt  It 
was  then  found  that  other  departments  were  pressing  for  money, 
notably  mines  and  mining,  and  that  it  would  be  very  uncertain 
whether  anything  could  be  given  for  a  display  of  fruit.  Everything, 
it  was  said,  would  depend  upon  the  Legislature  granting  an  appro- 
priation of  160,000  in  addition  to  the  f300,000  that  had  been  already 
appropriated.  A  bill  was  introduced  to  give  the  State  Commission 
the  additional  |60,000;  but  I  found,  upon  visits  I  made  to  Harrisburg, 
when  I  conferred  with  members  of  the  Senate  and  House  with  whom 
I  was  well  acquainted,  that  it  was  exceedingly  unlikely  that  the  ap- 
propriation would  go  through.  Prominent  Senators  told  me  that  it 
stood  no  possible  chance  of  being  passed  by  the  Senate,  and  they  cau- 
tioned me  to  go  slow  in  the  matter  of  the  fruit  display,  and  incur  no 
expense.  Gtovemor  Pattison  alse  expressed  his  opposition  to  the  pro- 
ject, and  it  was  evident  that  if  the  bill  making  the  appropriation  of 
160,000,  would  pass  .the  Legislature,  that  it  would  be  vetoed  by  the 
Governor.  Matters  being  in  this  condition,  and  Commissioner  Far- 
quhar having  ordered  me  to  stop,  operations  were  at  once  suspended, 
and  no  further  action  was  taken  in  regard  to  the  fruit  display. 

In  August,  I  received  a  lett^  from  Commissioner  Farquhar,  stat- 
ing that  enough  money  would  probably  be  left  out  of  the  original 
sum  appropriated  by  the  Legislature  for  the  World's  Fair  expenses, 
to  warrant  going  ahead  with  a  fruit  display,  and  inquiring  as  to  the 
prospects  for  getting  up  a  creditable  exhibit.  It  struck  me  as  very 
late  in  the  day  to  make  this  inquiry,  and  I  also  noted  the  uncertainty 
as  to  a  sufficiency  of  money,  as  the  Commissioner's  letter  stated  that 
"enough  money  would  probably  be  left."  However,  I  consulted  of- 
ficers and  members  of  the  State  Horticultural  Association  and  others, 
and  visited  several  sections  of  the  State  to  inform  myself  as  to  the 
chances,  but  could  not  see  my  way  clear  to  go  ahead.  President  Moon 
advised  against  making  the  attempt,  and  others  did  the  same.  The 
out-look  in  the  latter  part  of  August  was  also  very  poor  for  obtaining 
good  specimens  of  fruit  There  had  been  a  drought  of  nearly  two 
months  in  most  sections  of  the  State,  which  had  caused  apples  to 
drop,  and  much  damage  had  also  been  done  all  kinds  of  fruit  by  hail 
and  other  storms  in  the  beginning  of  July  and  in  August.  As  it  was 
found  that  it  would  be  impossible  to  get  up  a  creditable  display,  it 
was  deemed  inexpedient  to  put  the  State  to  any  considerable  exi)en8e, 
and  then  only  make  a  poor  showing.  Commissioner  Farquhar.  was 
notified  to  this  effect,  and  replied,  regretting  the  situation,  but  con- 
ceding that  unless  Pennsylvania  could  be  creditably  represented  it 
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would  be  better  not  to  make  an  exhibit  at  all.  The  matter  was,  there- 
fore, dropped. 

While  it  was  a  source  of  deep  regret  to  me  that  'Tennsylvania 
fruits  were  not  seen  at  the  World's  Fair,"  as  1  had  hoped  to  present 
the  State  in  its  proper  light,  I  trust  that  our  members  will  regard  the 
action  taken  as  wise  and  proper  under,  all  the  circumstances  as  above 
explained.  I  devoted  several  months  to  the  preliminary  preparations 
for  a  grand  display  of  fruit  at  the  World's  Fair,  and  had  much  cor- 
respondence on  the  subject,  and  it  was  a  great  disappointment  to  me 
when  I  was  told  to  cease  making  fuEther  arrangements. 

Mr.  Fox.  I  might  state  further  that  from  all  the  information  I 
could  glean  the  intention  was  to  crowd  the  horticultural  exhibit  of 
this  State  to  about  300  square  feet.  At  the  Centennial  in  1876,  the 
exhibit  of  Berks  Ck)unty  Agricultural  and  Horticultural  Society  was 
far  in  excess  of  this,  aud  was  kept  up  by  atfendants  for,  several 
weeks,  as  the  result  of  that  exhibit,  grafts  were  called  for  several 
years  afterward,  and  I  have  no  doubt  a  similar  exhibit  by  our  State 
at  Chicago  would  have  resulted  in  much  good. 


THE  WORLD'S  FAIR. 


General  Remarks  by  Some  of  Those  Who  Were  Present 

Puof.  Butz.  I  have  prepared  no  speech,  and  will  only  refer  briefly 
to  several  points  that  more  particularly  attracted  my  attention.  I 
was  at  the  fair  only  a  short  time  in  August,  and  was  sorely  dis- 
appointed at  what  was  there  in  the  way  of  horticultural  exhibit.  Had 
hoi)ed  to  see  a  splendid  display  on  Wooded  Island,  as  the  space  there 
was  in  great  demand.  There  were  large  beds  of  roses,  but  not  a  bud 
or  flower  on  the  entire  Island.  There  was  considerable  growth  of 
fungus,  and  plants  were  largely  covered  with  dust  and  not  present- 
able. In  the  horticultural  building  there  were  many  things  that 
lacked  previous  growth  to  make  them  presentable  and  attractive. 

The  fruit  exfiibit  was  not  in  the  best  condition  when  I  was  there. 
The  French  exhibit  was  interesting  to  Americans  as  showing  their 
methods  of  training  fruit  tre  ?s.  It  teaches  us  that  something  can  be 
done  by  proper  training.  The  exhibit  around  the  Pennsylvania  build- 
ing was  not  representative  of  Pennsylvania.  I  saw  some  cannas  and 
ferns  but  no  general  display. 

Mr.  Pierce.  The  State  of  Ohio  had  only  |100,000  to  begin  with,  and  of 
this  |8,000  was  to  have  been  used  for  a  horticultural  display,  but  we 
eventually  had  about  the  same  experience  as  the  horticulturists  of 
your  State.  The  appropriation  for.  this  purpose  was  finally  withdrawn 
and  it  is  really  reported  that  about  |10,000  was  returned  to  the  State 
treasury.  We  were  offered  in  the  first  place,  2,000  square  feet  on 
which  to  make  a  display,  and  finally  were  offered  only  250  feet. 

Mr.  Fox.  Pennsylvania  also  had  about  |7,000  refunded,  but  other 
incidental  expenses  reduced  the  amount  to  about  f2,500. 

Mr.  Chase.  I  want  to  emphasize  the  point  made  by  Mr.  Fox  Jn  his 
4B-7-94 
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paper  that  if  there  had  been  any  substantial  encouragement  given 
our  horticulturists  early  in  the  season,  Pennaylvania  would  hare 
made  a  creditable  display  at  the  CJolumbian  exposition.  The  depart- 
ment of  hor,ticulture  in  this  State  was  placed  in  the  hands  of  parties 
who  knew  nothing  of  horticulture,  and  who  had  no  idea  of  the  im- 
portance of  beginning  early.  New  York  commenced  her  preparations 
early  in  the  fall  by  securing  choice  specimens  of  fruits  and  placing 
them  in  cold  storage.  But  passing  that  I  want  to  say  that  we  have 
in  Pennsylvania  many  beautiful  native  flowers,  shrubs,  ferns,  tnees, 
etc.,  that  should  have  been  on  exhibition,  but  instead,  the  grounds 
were  filled  with  tropical  plants  which  did  not  represent  the  horticul- 
ture of  this  great  Common  wealth. 

Judge  Stitzel.  I  was  at  Chicago  during  the  early  part  of  the  sum- 
mer, but  was  called  home  unexpectedly.  I  expected  to  get  back 
again,  but  was  dis^pointed.  I  was  particularly  interested  in  the 
California  horticultural  exhibit,  as  I  have  frequently  been  there,  and 
have  seen  fruits  grow  on  her  own  soil.  Saw  a  prune  tree  8  years  of 
age,  that  bore  1,-400  pounds  of  fruit  I  would  advise  any  one  who  has 
time  and  means  to  visit  California.  It  is  a  very  interesting  place  to 
any  one  interested  in  horticulture.  Cereals  also  do  well.  They  grow 
GO  bushels  of  wheat  per  acre  in  California  and  as  much  as  80  bushels 
in  Washington. 

Mr.  Pierce.  In  what  way  is  the  extra  yield  produced  as  compared 
to  the  east? 

Judge  Stitzel.  By  the  larger  and  better  filled  heads. 

Mr.  Fox.  I  was  forcibly  struck  at  the  Columbian  Exposition,  by 
the  great  progress  in  fruit  growing  in  the  northwest.  In  Minnesota 
and  Iowa  they  have  succeeded  well  with  some  varieties  of  Russian 
apples.  The  finest  apples  came  from  Washington,  and  my  observa- 
tions bear  out  what  Judge  Stitzel  has  said  about  horticulture  on  ttie 
l^aciflc  coast.  I  had  conversation  with  some  fruit  growers  from 
Washington  and  found  that  they  know  the  value  and  importance  of 
spraying,  fertilizing  and  cultivation  in  making  their  crops  profitable. 
Those  in  charge  of  the  California  exhibit  were  always  ready  to  give 
out  i-eports,  show  their  fruits  and  give  any  desired  inforanation. 
While  millions  of  gold  have  been  mined  in  California,  her  gold  produc- 
tion is  as  nothing  in  comparison  to  her  fruit  and  horticultural  pro- 
ducts. October  was  probably  the  best  time  to  visit  the  World's  Fair 
because  the  fruit  exhibit  was  then  at  its  height,  though  during  the 
last  few  weeks  the  crowd  was  too  great  for  comfort  or  satisfaction. 
When  I  returned  home  I  induced  parties  to  visit  the  fair  during  its 
last  days,  who  had  not  intended  going,  and  no  one  who  went  has  re- 
gretted it. 

Mrw  Pierce.  I  would  like  to  inquire  of  Mr.  Fox  what  varieties  of  Rus- 
si  an  apples  were  exhibited  there. 

Mr.  Fox.  I  took  no  names  but  saw  many  Tetofsky  from  Northern 
Iowa,  where  they  do  so  well. 

Mr.  Pierce.  It  is  generally  wndei^srtood  that  but  few  of  the  Bussiian 
apples  are  worth  cultivating.  Nothing  seems  to  do  as  well  in  the 
northwestern  States  as  Wealthy  and  that  originated  there. 

Mr.  Chase  offered  the  following  preamble  resolutions  which  were 
read  by  the  secretary,  and  adopted  as  read. 

"WHEREAS,  the  Secretary  of  Agriculture  has  omitted  from  his 
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estimates  for.  the  next  fiscal  year  the  appropriation  for  the  Agricul- 
tural Experiment  Stations  of  the  United  States,  which  has  hitherto 
formed  a  regular  item  of  the  agricultural  appropriation  bill,  on  the 
ground  that  said  appropriation  is  not,  as  the  law  now  stands^  a  le- 
gitimate charge  against  the  Department  of  Agriculture,  therefore, 

Resolved,  that  we,  the  State  Horticultural  Association  of  Pennsyl- 
vania, regard  the  work  of  the  Agricultural  Experiment  Stations,  and 
that  of  Pennsylvania  Station  in  particular,  as  of  very  great  economic 
and  practical  value  to  the  farmers  of  the  State  and  of  the  United 
States,  and  that  we  hereby  request  our  representatives  in  Ck)ngress7to 
use  their  best  efforts  to  secure  the  continuance  of  the  appropriation 
for  its  support:  in  such  form  and  under,  such  supervision  by  the 
authority  as  may  be  necessary  to  insure  that  the  money  shal}  be 
faithfully  and  honestly  expended  for  the  purposes  designated  in  the 
Hatch  Act 

Resolved,  That  we  welcome  and  invite  an  impartial  and  thorough 
investigation,by  competent  authority,  into  the  management  of  any 
and  all  of  said  stations,  to  the  end  that  any  abuse,  if  such  there  be, 
may  be  exposed  and  corrected. 

Resolved,  That  copies  of  these  resolutions  be  sent  to  the  Senators 
and  Representatives  in  Congress  from  this  State,  to  the  Secretary  of 
Agriculture,  and  to  the  Director  of  the  Experiment  Station/' 

On  motion  of  Mr.  Fox,  the  secretary  was  instructed  to  mail  a  copy 
of  the  foregoing  to  each  Senator  and  representative  in  Congress  fmm 
this  State. 

On  motion  of  Mr.  Chase,  Reading  was  by  a  unanimous  vote,  se- 
lected as  the  place  for  holding  the  next  annual  meeting. 

On  motion  of  Judge  Stitzel  the  Qiair  was  authorized  to  appoint  a 
committee  of  three  to  prepare  a  memorial  to  the  memory  of  Dr. 
Calder. 

Mr.  Engle  moved  to  amend  by  including  Mr.  John  Rutter  and  any 
other  members  who  have  died  during  the  past  year. 

The  amendment  was  accepted  and  the  chair  appointed  Judge  Stit- 
zel, H.  M.  Engle  and  Prof.  S.  B.  Heiges  on  said  committee. 

President  Moon  called  attention  to  the  Query  Box,  and  requested 
that  any  one  having  questions  to  refer  to  the  society  should  hand  them 
in.  The  following  questions  from  the  "Query  Box"  were  then  read 
and  discussed: 

First.    "Does  Grafting  Improve  the  Quality  of  Fruit?" 

Mr.  Johnson.  I  don't  believe  it  is  well  to  graft  winter,  on  summer 
apples,  or  red  on  yellow.  If  the  grafting  is  property  done  and  trees 
rightly  planted  the  good  qualities  of  the  fruit  will  be  continued 

Mr.  Pierce.  I  think  if  Mr.  Johnson  will  examine  apple  trees  that 
have  been  root  grafted  he  will  be  convinced  that  the  root  has  no  per- 
ceptible influence  over  the  cion. 

Prof.  Heiges.  If  we  admit  the  theory  advanced  by  Mr.  Johnson  we 
would  soon  lose  all  identity  of  the  varieties  we  aim  to  propagate. 
Color,  shape,  flavor,  time  of  ripening  would  all  eventually  change,  if 
the  stock  were  influenced  by  grafting  or  budding. 

Second.    "Should  Peach  Trees  be  Headed  in?" 

Mr.  Engle.  Yes,  in  order  to  preserve  the  shape  and  symmetry  of 
the  tree  and  to  prevent  over  bearing  of  fruit. 

Third. — '^s  there  any  Practical  Apple  Picker  for  Large  Crops?" 
A  Member.  Yes,  a  good  active  man. 
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Judge  Stitzel — I  wish,  to  state  my  experience  as  to  the  result  of 
grafting  on  large  apple  trees.  I  had  a  number  of  Bellflower  trees 
that  failed  to  bear.  I  had  a  number  of  them  top  grafted  with  "Bear" 
apple,  a  late  keeping  winter  variety,  and  the  following  year  the  Bell- 
flower  bore  as  many  as  any  variety  in  the  orchard;  it  was  probably 
vigorous  cutting  back  which  induced  fruitfulness. 

In  regard  to  heading  in  peach  trees,  I  think  they  should  be  short- 
ened in  about  one-third. 

Fourth.  "Who  Has  Had  Any  Experience  With  Japan  Wineberry?'* 
Mr.  Ohase.  I  planted  some  in  spring  of  1892  with  considerable 
prejudice.  It  has  fruited  and  I  confess  I  am  interested  in  its  fur- 
ther triaL  Do  not  know  yet  that  it  has  any  value  for  market,  but  I 
would  advise  planting  a  few  in  your  gardens  for  trial. 

Prof.  Heiges.  I  have  tested  it  and  much  to  my  surprise  I  believe  it 
is  a  grand  acquisition.  It  makes  the  best  and  finest  colored  jelly  I 
ever  saw.  It  may  never  come  into  general  use  as  a  table  fruit,  but  I 
would  advise  a  trial  of  it.  It  is  about  as  tart  as  a  currant,  more  pro- 
lific than  any  raspberry  and  perfectly  hardy. 

Fifth.    "What  is  the  Best  (Gooseberry  in  the  Cultivation?" 

Prof.  Heiges.  I  have  Downing,  Houghton,  Crown  Bob, White  Smith, 
Industry,  Smith's  Improved,  Bed  Jacket  and  Triumph.  I  consider 
Triumph  best  of  all.  Greenish  Yellow,  as  large  as  Industry,  and  free 
from  hair.    It  is  not  a  slow  grower  and  very  thorny. 

Adjourned  to  9  a.  m.,  Wednesday. 


MORNING  SESSION. 


Wednesday. 

I*resident  Moon  called  the  members  to  order  and  announced  that 
the  treasurer's  annual  statement  would  first  be  submitted. 

Having  been  read  and  accepted  it  was  referred  to  an  auditing  com- 
mittee consisting  of  H.  S.  Rupp  and  Howard  A.  Chase,  who  sub- 
sequently reported  same  correct. 


TREASURER'S   ANNUAL   STATEMENT. 

Dr. 

J.  Hibberd  Bartram,  Treasurer,  in  account  with  State  Horticultural 

Association  of  Pennsylvania. 
1893. 

Jan.  16.  To  cash  received  for  annual  dues, 91  00 

To  cash  on  hand  per  last  report, f 212  32 

To  cash  from  Thos.  J.  Edge, 2  50 

f305  82 
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Or. 
1893. 
Jan.  16.  Paid  E.  B.  Engle,  postage,  express, 

etc.,  as  pep  bUl,  |28  70 

Paid  E.  B.  Engle,  salary,  25  00 

Paid  Cyrus  T.  Fox,  postage,  printing, . 

etc.,  as  per  bill, 29  15 

Paid  Cyrus  T.  Fox,  salary,  25  00 

Paid  E.  B.  Engle,  printing,  station- 
ery, etc.,  as  per  bill, 20  17 

Paid  Thos.  J.  Edge,  as  per  bill, 2  50 

Paid  J.  Haines,  janitor,  5  00 

Balance  on  hand,  170  30 


$305  82 


Mr  Chase.  I  wish  to  call  attention  to  the  treasurer's  statement, 
and  to  remind  the  association  that  our.  funds  are  annually  getting 
lower.  Our  work  is  being  done  at  as  little  expense  as  possible,  and  if 
we  wish  to  continue  the  good  work  we  should  receive  some  assist- 
ance from  the  State. 

Mr.  Pierce.  The  Ohio  society  gets  annually  f  1,000  from  the  State. 
Whatever  is  not  used  is  carried  back  into  the  State  treasury.  Out 
of  this  fund  we  pay  the  expenses  of  our  officers  and  ad-interim  com- 
mittee. The  money  we  get  from  our  membership  is  "salted  down."  We 
pay  our  secretary  |300  per.  year.  The  members  of  ad-interim  com- 
mittee get  their  travelling  expenses  paid.  Our  reports  are  printed  by 
the  State.  It  seems  to  me  with  the  vast  interests  represented  here 
you  should  be  able  to  get  some  support  from  your  State.  We  have 
also  a  State  Board  of  Agriculture  which  has  from  50  to  80,000  dollars 
per  year. 

Mr,  Fox.  I  am  glad  this  matter  has  been  brought  before  our  asso- 
ciation. It  is  true  the  funds  in  our  treasury  are  dwindling  down,  be- 
cause we  have  nothing  but  what  we  contribute  from  our  own  jKKikets. 
This  society  is  doing  a  good  work  and  deserves  support  from  the 
State.  It  has  been  suggested  that  we  ask  for  an  item  for  our  so- 
ciety in  the  appropriation  bill,  but  we  are  told  it  would  be  vetoed  by 
the  Governor.  We  are  referred  to  the  State  Board  of  Agriculture, 
and  are  told  that  that  body  should  ask  for  an  item  sufficient  to  pay 
our  expenses  annually.  We  ought  to  have  a  committee  at  the  State 
Board  meeting  next  week,  to  bring  this  matter  to  their  attention. 
You  aU  know  that  our  work  is  conducted  economically  and  at  small 
cost.  Last  year  we  made  a  contract  with  a  newspaper  to  publish  re- 
port of  General  Fruit  Committee  at  a  cost  of  ten  to  twelve  dollars, 
which  in  pamphlet  form  would  cost  not  less  than  fifty  dollars.  It  is 
useless  to  have  our  reports  hid  under  a  bushel  for  an  entire  year. 
We  want  them  published  and  distributed  at  once,  as  soon  as  possible 
after  the  adjournment  of  our  annual  meetings.  Last  year  every  mem- 
ber of  this  asociation,  every  ac:ricultural  and  horticultural  publica- 
tion in  the  county,  and  leading  horticulturists  in  other  States  received 
a  copy  of  report  of  General  Fruit  Committee,  within  a  few  weeks 
after  its  presentation  to  this  societv.  This  should  be  done  everv  vear 
5» 
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with,  our  entire  report,  and  if  we  make  an  active,  nnited  effort,  I  be- 
lieve it  can  be  done.  I  move,  Mr.  President,  that  a  committee  of 
seven  be  appointed  to  represent  this  society  before  the  annual  meet- 
ing of  the  State  Board  next  week,  and  to  make  a  request  for  a  small 
annual  appropriation. 

Prof.  Heiges.  I  most  heartily  appnove  of  this  action  and  wish  to  add 
just  a  word.  Our  society  represents  the  only  great  and  important  in- 
dustry that  receives  no  support  from  the  State.  Our  miners,  our 
manufacturers  and  otker  industries  are  liberally  supported  and  we 
deserve  something  at  least  I  would  suggest  that  the  committee  to  be 
appointed,  be  instructed  to  ask  for  an  appropriation  of  |1,000. 

Mr.  Chuse.  I  think  it  best  not  to  name  any  amount,  but  to 
to  leave  it  to  the  discretion  of  our  committee.  I  have  felt 
for  years  that  the  State  should  help  us.  We  should  have 
at  our  annual  meetings  not  only  a  full  display  of  our  win- 
ter fruits,  but  should  invite  prominent  horticulturists  and  spec- 
ialists to  take  part  in  our  work,  and  should  be  able  at  least  to  pay 
their  expenses. 

Mr.  Pierce.  We  usually  pay  premiums  at  our  meetings,  sometimes 
as  much  as  |100,  is  offered  on  premium  list.  We  also  have  occasion- 
ally one  or  two  speakers  from  abroad  who  are  paid.  We  expect  to 
have  a  fine  display  of  fruits  at  our  coming  September  meeting. 

Mr.  Engle.  We  ought  to  be  better  equipped  than  we  are  for  the 
important  work  before  us,  and  by  showing  what  other  states  are  do- 
ing for  similar  societies,  we  may  be  able  to  convince  the  proper 
authorities  that  we  are  entitled  to  something.  The  secretary  read  a 
list  of  the  premiums  offered  for  1B94,  by  the  Massachusetts  horticul- 
tural society,  and  aggregating  a  total  of  |7,900. 

The  President.  This  is  the  only  way  in  which  we  can  increase  our 
usefulness.  The  idea  suggested  is  a  good  one,  and  it  will  afford  me 
pleasure  to  appoint  a  committee  to  confer  with  the  State  Board.  Our 
reports  should  be  published  as  early  as  possible  after  our  adjourn- 
ment, in  pamphlet  form.  Much  of  their  value  and  interest  is  lost  by 
the  delay  in  publication.  The  New  Jersey  society  employs  a  sten- 
ographer who  takes  notes  of  their  proceedings.  Here  that  duty  de- 
volves upon  the  secretary,  who  should  be  free  to  take  part  in  our  dis- 
cussions, and  the  general  work  of  the  society.  I  hope  the  effort  to  ob- 
tain aid  will  succeed. 

TBie  motion  was  unanimously  adopted  and  the  following  committtee 
was  appointed  by  the  chair: 

H.  M.  Engle,  Cyrus  T.  Fox,  Prof.  S.  B.  Heiges,  H.  C.  Suavely,  T.  A. 
Woods,  H.  W.  Comfort,  E.  B.  Engle. 

The  committee  appointed  to  examine  and  report  upon  the  fruits, 
etc,  upon  the  tables  submitted  the  following,  which  was  accepted 
and  ordered  to  be  printed  with  the  proceedings. 

Beport  of  Committee  on  Exhibits. 

Your  committee  has  the  honor  to  submit  the  following  report  upon 
the  exhibit  of  fruit.  The  amount  displayed  is  unusually  large  and 
the  quality  of  the  fruit  is  the  finest  in  many  years. 

The  display  of  Mr.  Gabriel  Hiester  is  notably  clean  of  scab  and 
other  defects,  and  is  beautifully  colored.    This,  we  learn,  is  lar^oly 
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due  to  tlie  work  of  spraying  performed  on  his  orchard.  It  is  worthy 
of  special  remark  that  the  display  from  an  orchard  in  Salem,  Va., 
is  exceedingly  clean,  large,  highly  colored  and  of  very  good  substance 
and  flavor.  This  fruit,  we  learn,  has  not  been  sprayed  nor  especially 
cared  fon 

Concerning  the  other  exhibits  proi)er  notice  is  made  in  the  follow- 
ing detailed  catalogue: 

John  Kready,  Mount  Joy,  Pa-: 

1  plate  Keystone  grape,  kept  in  cellar;  long  keeper. 
J.  Hibberd  Bartram,  Milltown : 

1  plate  apples,  Winesap,  large  specimen. 

1  plate  apples,  for  a  name,  medium  size. 

1  plate  apples,  for  a  name,  large. 

1  plate  apples,  Smith's  Cider,  good  condition. 

1  plate  apples,  Nottingham  Brown,  a  local  variety  of  promise. 

1  plate  apples,  Hubbardston  Nonsuch. 

1  plate  apples,  Eoman  Stem,  small,  spotted. 

1  plate  pears,  Kieffer's  Hybrid,  large  and  in  good  condition. 
R.  W.  Scherer,  Manatawney: 

1  plate  apples,  N.  Spy,  extra  fine. 

2  plates  apples,  Falla water,  extra  fine. 
1  plate  apples,  Raisin,  very  small. 

Gabriel  Hiester,  Harrisburg: 

1  plate  apples.  Willow  Twig,  in  fine  condition. 
1  plate  apples,  Bellflower. 
1  plate  apples,  Lancaster  Greening,  fine. 

1  plate  apples,  marked  Seek-no-Purther,  but  supposed  to  be  Hub- 
bardston Nonsuch. 
1  plate  apples,  FaUa water,  highly  colored. 
1  plate  apples.  Cart  House  or  Romanite. 
1  plate  apples,  Baldwin,  large  and  clean. 
1  plate  apples,  Esopus  Spitzenburg,  clean. 

J.  C.  linville,  Gap: 

1  plate  apples,  Buckley,  in  fine  condition. 

E.  B.  Engle,  Waynesboro: 

1  plate  apples,  marked  Ben  Daiis,  in  doubt.    Not  identified  by 
the  committee. 

RakestraW  &  Pyle,  Willow  Dale: 

1  plate  apples.  Smith's  Cider,  in  fair  condition. 

1  plate  apples,  Nottingham  Brown,  in  good  condition. 

1  plate  apples,  Red  Romanite. 

1  plate  i)ears,  Kieffer. 

1  plate  walnuts,  English. 

W.  B.  K.  Johnson,  Allen  town : 

2  jars  Johnson  quince. 

1  apple,  Guth's  Sour. 

A.  H.  Yeager^  Greenland : 

2  plates  pears,  Kieffer,  in  very  fine  condition. 

1  plate  apples,  Ben  Davis,  highly  colored  and  in  fine  condition. 
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Daniel  Smeych,  Lancaster: 

1  plate  apples,  Smokehonse,  large. 

1  plate  apples,  Red  Romanite. 

1  plate  apples,  seedling,  winter  apple. 

1  plate  apples,  seedling,  winter  apple;  both  in  good  state  of 

preservation. 
1  plate  pears.  Winter  Nelis. 
1  plate  pears,  Easter  Beurre. 

Jos.  W.  Thomas  &  Son,  King  of  Prussia: 

1  plate  black  walnuts,  large  nuts  grown  on  grafted  trees. 

H.  C.  Musser,  Eowenna: 
Fruit  from  Salem,  Va. 

1  plate  apples,  Winesap,  very  large  and  remarkably  fine  in  color 

and  cleanness. 
1  plate  apples,  Ben  Davis,  clean  and  fine. 
1  plate  apples,  Newtown  or  Albemarle  Pippin,  large  and  clean. 
1  plate  apples,  York  Imperial,  very  large. 
1  plate  apples,  Blush  Pippin,  also  in  fine  condition. 

BL  C.  Suavely,  Lebanon : 

1  plate  apples,  Pittsburg  Pippin. 
1  plate  apples,  Strinetown  Pippin. 
1  plate  apples,  Baldwin. 

1  specimen  apple,  Focjit,  a  fine  Pennsylvania  seedling. 
1  plate  potatoes,  Rural  New  Yorker,  No.  2,  several  large,  sound 
specimens. 

T.  A.  Woods,  Harrisburg: 
1  plate  apples,  Dominie. 

Respectfully  submitted, 

J.  C.  HEPLER, 
GEORGE  C.  BUTZ, 
D.  D.  HERR, 

CJoramittee. 

Prof.  Heiges,  of  the  Memorial  Committee,  submitted  the  following, 
which  having  been  read,  was  unanimously  adopted : 

In  Memoriam. 

Whereas,  An  all- wise  Creator,  in  his  inscrutable  ruling,  has  removed 
two  of  the  most  venerable  members  of  the  State  Horticultural  So 
ciety  of  Pennsylvania  to  a  higher  life,  and  being  desirous  of  paying  a 
tribute  to  their  noble  and  extended  labors  in  the  varied  field  of  hor- 
ticulture; be  it 

Resolved,  1st,  That  the  society,  in  their  death,  has  lost  two  valuable 
members,  who  were  always  ready  to  impart  from  their  vast  fund  of 
knowledge,  gained  by  experience  and  observation,  cheerfully  what 
they  had  gleaned  for  the  benefit  of  all  interested  in  horticultural  labor. 

2d.  That  we  mourn  with  their  bereaved  families  the  loss  they  have 
sustained,  and  shall  ever  keep  green  in  our  memories  their  kinfl  dis- 
positions and  unselfish  labors. 
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3d.  That  a  copy  of  these  resolutionB  be  sent  to  the  bereaved  fami- 
lieg  of  the  departed. 

Signed. 

GEO.  D.  STITZEL, 
H.  M.  ENGLE, 
S.  B.  HEIGES. 

Bev.  James  Galder,  of  Harrisburg  (Life  Member.) 

Prom  'Tanners'  Friend." 

The  news  of  the  death  of  Dr.  Calder,  which  occurred  on  the  night 
of  the  22d,  will  bring  a  feeling  of  sadness  to  nearly  all  readers  of  the 
"Friend."  His  relations  with  them  as  a  writer,  lecturer  and  minister, 
brought  him  into  close  communion  and  formed  friendships  that  can- 
not be  severed  without  feelings  of  regret.  He  was  a  man  of  strong 
intellectual  powers,  ripe  scholarship;  a  pleasing,  entertaining  and  in- 
structive public  speaker  and  writer  of  force  and  elegance.  Whatever 
he  undertook  had  to  be  well  done  before  it  passed  from  his  hands; 
whether  it  was  the  writing  of  a  paragraph  or  the  preparation  of  a 
discourse  to  be  delivered  before  an  audience  of  students,  a  conference 
of  ministers,  or  a  body  of  college  professors.  He  could  not  tolerate 
careless  or  slip-shod  work  of  any  kind,  and*  we  question  if  anyone 
ever  read  a  line  from  his  facile  pen  that  did  not  leave  him  richer  in 
thought  and  purer  in  aspiration  than  before. 

Dr.  Calder  was  a  son  of  William  Galder,  being  bom  in  the  old  Cal- 
der homestead  on  Market  Square,  February  16, 1826.  He  was  educated 
in  the  public  schools  of  Harrisburg,  at  the  Harrisburg  Academy, 
Partridge's  Military  Institute,  and  graduated  from  Wesleyan  Univer- 
sity, Middletown,  Connecticut,  in  1849.  In  September  following  he 
joined  the  Philadelphia  Conference  of  the  M.  E.  churich,  and  was  given 
charge  of  a  circuit  in  Lancaster  county,  remaining  in  the  ministry 
of  that  church  until  1851,  when  he  was  appointed  a  missionary  to 
China,  sailing  from  New  York  in  the  spring  of  that  year.  He  reached 
Foo  Qiow  in  July  following  and  remained  there  and  in  Hong  Kong 
until  1854,  when,  having  changed  his  views  on  church  polity,  he  with- 
drew from  the  denomination  and  returned  to  the  United  States. 
Soon  after  he  became  pastor  of  the  Bethel  church,  Harrisburg,  serv- 
ing until  1859.  He  was  in  the  meantime  editor  of  The  Church  Ad- 
vocate, the  organ  of  the  Church  of  God.  In  1857,  whUe  serving Jn 
this  pastorate,  he  took  charge  of  the  Shipi)ensburg  Collegiate  Insti- 
tute, remaining  there  one  year,  when,  owing  to  the  death  of  his  wife, 
he  returned  to  Harrisburg. 

In  1869  Dr.  Calder  was  tendered  the  presidency  of  the  Free-WIU 
Baptist  College,  at  Hillsdale,  Michigan,  which  he  accepted  and  re- 
mained at  the  head  of  that  institution  for  a  few  years,  when  he  re- 
signed to  accept  the  presidency  of  Pennsylvania  State  College,  in  18T1. 
He  remained  at  the  head  of  this  latter  institution  until  1880,  and  by 
his  profound  scholarship  and  wise  supervision  over  the  instructors 
under  his  care  did  much  to  bring  the  Pennsylvania  State  College  up 
to  its  present  high  standing. 

For  some  years  Dr.  Calder  was  associate  editor  of  the  '^Farmers' 
Friend,"  and  in  that  capacity  did  noble  work  for  the  Grange  and  for 
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the  cause  of  agriculture.  He  was  in  full  and  hearty  accord  with  the 
principles  enunciated  in  our  Declaration  of  Purposes,  and  always 
ready  to  advocate  them  with  trenchant  pen  and  eloquent  voice.  His 
fine  scholarly  attainments  equipped  him  for  the  discussion  of  any 
subject  in  a  lucid  manner,  while  his  innate  goodness  of  heart  would 
not  permit  him  to  write  a  sentence  that  would  unnecessarily  pain 
another.  As  a  writer  on  miscellaneous  subjects  he  had  but  few 
equals  and  no  superiors.  For  a  few  years  past  other  -duties  pressed 
so  closely  upon  his  attention  that  he  found  but  little  time  to  write; 
still  now  and  then  an  article  from  his  pen  enriched  our  columns.  Our 
readers  will  miss  him;  and  in  the  sanctum,  where  his  relations  with 
his  co-workers  were  always  of  the  pleasantest  kind,  his  name  will 
ever  be  associated  with  the  sweetest  memories. 

Dr.  Calder  was  for  a  number  of  years  lecturer  of  the  Pennsylvania 
8tate  Grange,  and  was  always  accorded  a  hearty  welcome  wherever 
he  went.  Being  a  practical  farmer,  as  well  as  a  college  president, 
and  a  man  of  deep  erudition,  he  was  able  to  impart  much  useful  infor- 
mation to  those  engaged  in  agricultural  pursuits.  Few  men  enjoyed 
a  wider  acquaintance  among  the  i>eople  of  Pennsylvania  than  did  Dr. 
Calder,  and  none  had  warmer  friends;  and  there  is  scarcely  a  town- 
ship in  the  Commonwealth  in  which  some  will  not  hear  the  news  of 
his  death  with  sadness,  and  call  to  remembrance  some  of  the  excellent 
things  he  said  while  visiting  them.  He  has  for  several  years  past 
lectured  at  farmers'  institutes,  under  the  direction  of  the  State  Board 
of  Agriculture,  and  his  services  at  these  meetings  were  always  in  de- 
mand. 

Dr.  Calder  was  twice  married,  first  in  1850  to  Ellen  Winebr^iner, 
daughter  of  the  Kev.  John  -Winebrenner,  who  died  in  1858,  and  sec 
ondly  to  Mrs.  Eliza  D.  Murphy,  daughter  of  the  late  Nicholas  Reams 
hart  of  Harrisburg,  who  survives  him  with  six  sons  and  two  daugh 
ters,  as  follows:  lYank  R,  of  Harrisburg;  James  K.,  of  Hagerstown 
a  passenger  conductor  on  the  Shenandoah  Valley  railroad;  Russell 
an  employe  of  the  Pennsylvania  Steel  Company;  William  Cary,  a 
missionary  in  India;  Howard  L.,  a  lawyer,  of  Harrisburg;  Mrs.  Mary 
Heston,  of  Seattle,  Washington;  Wallace  R  and  Mrs.  Charles  Small, 
of  Harrisburg.    One  son,  Charles,  is  dead. 

Dr.  Calder  brought  the  first  Chinaman  to  Harrisburg  on  his  return 
from  the  mission  field.  Ah  Kah,  who  will  be  remembered  by  some  of 
the  older  citizens.    He  is  now  a  government  official  in  China. 

On  last  Saturday  friends  kindly  laid  him  to  rest,  amid  tears  of  re- 
gret and  words  of  praise  for  the  good  he  had  done  in  his  always  busy, 
self-sacrificing  life.  But,  though  he  sleeps,  the  thoughts  and  aspira- 
tions he  has  kindled  will  live  and  be  rich  in  fruitage. 

John  Rutter,  Muncy,  Pa.  (Honorary  Member.) 

In  the  last  week  of  the  year  1893  John  Rutter,  one  of  the  original 
and  most  useful  of  our  members  passed  away.  Mr.  Rutter,  although 
about  87  years  of  age,  maintained  his  interest  in  the  study  of  po- 
mology until  the  last,  and  never  for  -a  moment  relaxed  his  efforts  to 
encourage  and  foster  a  love  for  his  favorite  pursuit  in  the  minds  of 
others,  especially  those  in  the  younger  walks  of  life.  Notwithstand- 
ing his  early  training  as  a  lawyer  at  the  bar  of  Chester  county,  he  en- 
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tered  upon  the  cultivation  of  fruits  and  the  establishment  of  a  suc- 
cessful nursery  business,  the  latter  of  which  being  only  abandoned 
when  the  increased  value  of  the  property  necessitated  a  change.  Ihis 
energetic  fruit  grower  at  once  turned  his  attention  to  the  cultivation 
of  peaches,  grapes  and  strawberries,  which  was  continued  as  long 
as  he  lived,  Mr.  Butter  was  perhaps  the  pioneer  vineyardist  in  our 
State,  or,  he  was  at  least  among  the  first  to  appreciate  the  value  of 
this  industry,  and  although,  owing  to  an  uncongenial  soil,  he  was  not 
very  successful,  still,  with  a  perseverance  worthy  of  all  praise,  he 
continued  to  procure  and  test  every  variety  of  grape  that  was  intro- 
duced. He  early  engaged  in  planting  peach  orchards  in  Chester 
county,  which  were  eminenUy  successful,  and  in  the  year  1880  he  pjjb- 
lished  the  result  of  his  experience  in  a  book  entitied  **The  Culture  and 
Diseases  of  the  Peach."  In  establishing  our  State  association  he  >wa8 
among  the  first  to  see  the  importance  of  thus  assembling  together 
for  mutual  improvement,  and  to  his  untiring  energy  and  zeal  is  due 
much  of  the  value  of  earlier  meetings.  He  was  the  first  chairman  of 
our  "General  Fruit  Committee,"  and  in  an  elaborate  and  exhaustive 
paper  he  portrayed  the  existing  state  of  our  fruit  industries,  and  en- 
treated his  fellow-members  to  extend  a  fostering  cane  over  his  cher- 
ished pursuit 

No  one  can  say  his  life-work  has  been  in  vain.  Others  with  better 
opportunities  may  have  accomplished  more  than  he,  but  that  anyone 
could  have  infused  more  spirit  and  determination  to  succeed  in  others, 
may  well  be  doubted.  He  has  left  an  example  that  any  of  us  may 
be  proud  to  emulate,  and  our  society  has  been  the  better  for  his  teach- 
ing. 

JOSIAH  HOOPES. 

The  following  annual  members  have  also  died  during  the  past  year: 

Franklin  S.  Bamhart,  Beading. 

Harrison  Maltzberger,  Beading. 

The  following  paper  was  read  by  C.  W.  Q-ood,  Waynesboro,  Pa.: 

Experience  and  Observations  in  Q-rape  Culture. 

My  subject,  as  given  to  me  by  Secretary  Engle,  implies  that  I  am 
expected  to  state,  and  state  briefly,  my  method  of  growing  grapes 
and  why  I  practice  such  method. 

It  follows  that  a  composition  so  environed — construct  and  figure  as 
we  may — ^necessarily  must  contain  quite  a  number  of  the  unsavory 
embellishmenifcs  I^s,  my's,  me's,  mine's  and  the  like.  I  plead  with  the 
secretary  for  a  broader  scope,  with  the  hope  that  you  would  indulge 
me  in  narrations  of  my  phantoms,  with  their  failures,  and  with  my 
visions  that  have  not  yet  developed  to  the  point  where  failure  dims  and 
disappointments  check  enthusiasm.  Than  to  interest  you  in  my  per- 
sonal experience,  I  would  much  prefer  to  be  able  to  entertain  you 
with  something  like  a  recital  of  the  prominence  of  the  figure  cut  by 
the  grape  and  its  products  in  history  from  the  dawnings  of  humanity 
and  civilization  to  the  present  day,  how  its  clusters  cluster,  with  and 
around  man's  memory,  and  how  its  tendrils  entwine  recollections, 
how  it  consecrated  in  the  hymns  and  songs  of  love  in  the  literature 
of  th^  Etruscans   and   Phonecians,  the  myths  of   Greece   and   the 
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legendery  of  the  Germans,  how  it  shared  the  joys  and  sorrows  of  the 
lowly  in  tents,  and  the  great  in  palaces  and  how  it  associated  as 
richest  of  foods,  with  marrow  and  honey,  and  as  purest  of  symbols 
and  fraternal  love. 

I  wouhl  choose  the  province  to  be  able  to  charm  you  with  a  diver- 
sion from  the  perplexities  and  disappointments  of  ruthless  exi)erience, 
and  treat  you  to  a  dissertation  by  the  grape  for  beauty,  for  utility, 
for  grace  of  cluster,  for  delicacy  of  bloom,  for  majesty  of  foliage,  for 
shades  and  hues  of  color,  for  varied  fragrance  and  for  unsurpassed 
flavors.  In  a  sanitary  point  of  view  I  would  direct  your  attention 
to  the  grape  as  a  constituency  of  a  home,  where  it  is  easily  to  the 
front;  its  roots  and  rootlets  seek  and  collect  miasmatic,  deleterious 
and  malodorus  matter  and  convert  the  same  into  nectar  for  the  en- 
joyments of  mankind,  and  its  leaves  purify  the  air.  Concerning  the 
botanical  classifications  of  the  grape,  I  desire  to  confess  that  with  my 
smattering  knowledge  of  the  science,  I  am  right  fairly  confused.  I 
take  it  that  botanists  understand  how  to  classify,  and  accordingly  with 
authority  in  hand  I  proceed  to  explore  a  neighboring  jungle.  I  find 
grape  vines  creeping,  climbing,  reclining,  entwining  and  entangling 
with  vine  wood  of  various  colors  and  hues  and  stripes  and  blotches; 
with  leaves  round,  heart-shaped  to  nearly  lanceolate,  serrate,  toothed, 
lobed,  notched  and  nicked,  and  with  the  distinguishing  features,  cot- 
tony, webbed  and  smoothe,  distinct  or  suppressed;  Labrusca  and 
Vulpina  shaking  hands  across  the  bloody  chasm;  Aestavalis  and  Cor- 
difulia  making  love  to  each  other,  and  a  numerous  offspring  of  hy- 
brids vainly  attempting  to  perpetuate  names  and  traditions  of  their 
ancestors  by  ostentation  of  characteristics  that  are  distinguishing 
features.  Keturning  to  my  experimental  grounds  I  find  the  medley 
little  less  interesting  than  that  in  the  jungle  in  point  of  diversity; 
but  here  I  lose  my  Gray  and  my  microscope,  and  yield  to  my  abstract 
nature.  "I  see  the  fly  but  not  the  bam-door  over  on  which  it  sits."  For 
the  while  I  see  the  berries  and  clusters  only.  Clusters  of  Concords, 
of  Niagaras,  of  Moore^s  Early,  of  Brighton,  of  Moyer,  and  fifty  odd 
other  varieties  surpassing  the  imagination  of  the  artist  as  displayed 
in  wood  cuts,  lithographs  and  chromos  in  catalogues.  The  belief  has 
taken  hold  of  me,  the  faith  has  captured,  that  this  is  certainly  the 
home  of  the  grape.  In  observations  I  am  much  impressed  with  the 
healthy  condition  and  faithfulness  of  the  vine,  and  the  great  number 
of  varieties  that  do  well.  Of  my  collection  the  worst  variety  would 
be  a  source  of  pride  and  satisfaction  were  there  not  so  many  others 
that  possess  qualities  more  to  our  liking,  but  I  have  had  some  mildew, 
some  rot,  some  anthracnose,  and  I  suspect  some  of  every  other  known 
grape  disease,  not  however  to  the  extent  to  damage  the  one  one-hun- 
dredth part  of  the  crop.  The  ripe  and  ripening  berries  are  often 
tapped  by  wasps,  rarely  by  other  insects,  after  which  bees  and  bugs 
sip  the  sweets  and  revel  in  a  kind  of  feast  of  fat  things.  I  discover 
that  the  wasp's  senses  for  discerning  a  good  quality  in  grapes  are  not 
very  dull.  The  rose  bugs,  caterpillarSj  aphis  and  lice  have  not  as  yet 
been  in  sufficient  quantities  or  numbers  to  even  attract  attention  as 
being  injurious.  The  manner  of  training  and  form  of  support  have 
much  to  do  in  checking  and  preventing  depredations,  whether  by 
disease  or  animals.  Also  quality  is  much  modified  by  the  kinds  of 
support,  location,  soil  and  substances  used  as  manures  or  ferfilizers, 
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but  in  my  mind  the  substances  used .  as  fertilizers  or  manures 
get  entirely  too  much  credit  in  grape  culture,  and  it  has  been  a  ques- 
tion with  me  whether  in  a  just  and  impartial  account  the  balance  of 
the  benefits  and  injury  would  not  stand  against  the  manures  and 
fertilizers,  even  including  the  great  total  of  all  ages.  If  by  the  appli- 
cation of  manures,  phosphates  or  super-phosphates  we  delude  our- 
selves into  a  hope  to  attain  to  royal  roads,  and  there  neglect  the 
proper  support,  trimming,  training,  cultivation,  etc.,  the  margin  will 
certainly  be  against  the  manures  and  fertilizers,  and  depending  on  tlie 
extent  of  the  neglect,  largely  against  them.  A  few  years  ago  when  I 
thought  of  planting  a  vineyard  I  was  confronted  with  the  disad- 
vantage of  high-priced  land  and  labor.  My  location,  within  six  to 
eight  hours  by  rail  from  land,  and  labor  in  abundance  at  about  one- 
half  the  price  of  that  of  our  vicinity;  with  the  vineyardists  of  New 
York  being  able  to  get  their  grapes  into  our  nearest  markets,  over  a 
distance  of  about  500  miles,  at  a  freight  rate  quite  or  altogether  as 
low  as  we  could  procure,  though  but  sixty  to  seventy  miles  from  the 
same  market,  and  a  general  sentiment  that  ours  was  not  a  grape 
country. 

Prom  my  observations  and  experience  I  saw  in  prospect  in  our 
location,  with  the  proper  method,  fine  clusters  and  delicious  flavors, 
but  they  would  have  to  be  produced  at  a  small  cost,  and  that  they 
could  not  be  produced  on  the  supports,  trellises  or  frames  in  common 
use  and  often  much  written  about.  Nor  from  manures  and  phos- 
phates, though  good  when  well  used,  nor  from  sprays  of  copper  or 
arsenical  compounds. 

But  I  saw  the  clusters  in  certain  buds,  in  certain  curves  of  the 
canes,  in  myriads  of  organisms,  however  minute,  bugs,  worms,  aphis, 
and  in  funguses — or  fungi — moulds,  siK)res,  and  chrysalides,  in  the 
judicious  stirring  of  the  soil,  and  far  superior  to  all  in  point  of 
utility  in  our  subsoils.  With  a  confidence  that  came  from  actual 
practice,  I  set  to — and  realized  my  most  extreme  exi)ectations  I  se- 
lected a  piece  of  ground  that  had  not  been  manured  since  '83.  A 
crop  of  com  was  taken  off  in  '83,  a  crop  of  wheat  in  '84,  clover  and 
timothy  in  '85,  timothy  in  '86,  com  in  '87,  and  wheat  in  '88;  In  the 
autumn  of  '88  I  planted  3,000  1  year  old  grape  vines,  about  i  to  | 
Concord,  J  each  Delaware  and  Brighton,  balance  Pocklington  and 
Duchess;  8  by  10  feet  on  a  surface  prepared  exactly  as  for  wheat; 
during  the  spring  and  summer  of  '89  I  cultivated  com  with  the  vines, 
the  vines  receiving  two  hoeings  by  hand;  in  the  autumn  and  following 
winter  a  post  or  support  was  placed  to  each  vine;  fully  one-fourth  of 
the  roots  were  destroyed  in  digging  the  holes;  and  the  vines  were  cut 
back  to  within  2  buds  of  the  ground.  The  following  spring  and  sum- 
mer one  cane  was  trained  and  finnly  tied  to  each  post;  all  other 
branches  and  laterals  that  appeared  below  a  point  2  feet  from  the 
ground  were  torn  off.  The  growth  of  the  prefered  cane  was  checked, 
but  once,  at  the  top  of  the  post  or  support,  after  which  the  vines  with 
the  arrangements  sftiowed  their  dispoisitione  to  imitate  the  Kilmarmock 
Willow  and  the  style  or  method  soon  took  the  name  "Kilmarmock 
Style,"  from  an  easy  running,  designating  necessity,  and  cultivation 
was  kept  up  until  about  the  1st  of  August.  During  the  winter  of  '90 
and  '91  the  branches  or  laterals  were  cut  off,  so  that  in  the  spring  of 
'91  there  was  to  begin  with  a  post  and  straight  (not  always  straight) 
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canes  tied  together.  Cultivation  was  commenced  early  in  the  spring 
and  continued  until  about  the  1st  of  August,  and  summer  trimming 
consisted  of  just  so  much  cutting  off  ends  as  would  permit  cultiva- 
tor or  harrow  to  pass  between  the  pendulous  vines  and  the  ground. 

In  the  fall  a  fine  grape  was  harvested  from  the  Concord,  Pockling- 
ton  and  Dutchess,  but  very  few  from  the  Delaware  and  Brighton 
vines.  Delaware  did  not  disappoint,  as  we  knew  its  sh<Mi;-comings, 
but  Brighton's  eccentricity  of  blossom  was  by  me  yet  unknown;  a 
lack  of  knowledge  that  proved  to  be  decidedly  expensive.  During 
the  fall  of  '91  and  following  winter  the  vines  were  trimmed  and  many 
of  them  tied  to  the  supports  with  wire;  and  the  spring  of  '92  found 
us  ready  with  main  stocks  that  contained  each  a  few  selected  curved 
spurs  secured  to  the  poets;  and  an  unshaken  confidence.  In  ^the 
autumn  following  when  the  har;ve8t  was  ready  to  gather,  with  all 
my  hope  and  expectation  I  was  surprised  at  the  surpassing  elegance 
of  the  fruit  For  quite  a  time  my  pleasant  occupation  consisted  of 
accompanying  visitors  through  the  vineyard  and  listening  to  and 
receiving  enthusiastic  and  almost  ecstatic  exin-essions  and  demonstra- 
tions. Almost  precisely  the  same  care  and  attention  was  given  for 
another  year  with  results,  a  description  of  which  would  look  like 
egotism.  The  only  marring  influence  or  occurrence  during  the  last 
year  was  the  severe  storm  of  29th  and  30th  of  August,  but  the  crop 
was  not  injured  to  the  extent  of  one  per.  cent.  We  are  preparing  now 
for  the  crop  of  '94  which  again  is  but  repeating  the  operation  of  the 
2  years  previous. 

The  reason  that  I  use  and  admire  the  Kihnarmock  method,  is  that 
it  is  simple;  it  embraces  the  best  points  of  other  methods;  it  is  a 
consummation  of  the  application  of  many  years  of  observation  and  ex- 
perience; and  it  is  convenient  in  stirring  the  soil.  Most  of  the  care 
and  attention  given  as  labor  cam  be  performed  in  comfortable  bodily 
attitudes;  it  can  always  be  relied  upon  to  produce  fine  clusters;  its 
umbrella-like  protection  to  the  fruit  possesses  about  all  the  advant- 
ages of  bagging,  without  the  disadvantages;  the  pendulous  branches 
encircling  the  stock  being  knit  together  by  the  tendrils,  gives  elas- 
ticity, which  affords  continued  resistance  against  wind  and  storm; 
trimming  being  reduced  to  a  simplicity  can  be  done  speedily;  the 
selection  of  cluster  buds  is  a  certainty;  the  clusters  hang  quite  free 
from  entanglement;  little  summer  pruning  is  required;  there  is  little 
danger  of  mildew  and  rot,  because  of  the  even  distribution  of  the  sap 
from  the  stock;  the  resistance  against  disease  is  supported  speedily 
and  surely  by  the  general  equilibrium  of  the  structure;  and  with  all 
and  not  least  of  all  it  is  beautiful.  In  cultivating  i.  e.,  stirring  the 
surface  soil,  I  use  the  implement  at  hand,  that  will  best  meet  require- 
ments; the  first  plowing  in  the  spring  may  be  done  by  a  single  shovel 
or  scoring  plow,  which  may  be  followed  by  a  spring  harrow,  next  by 
a  cultivator,  and  then  again  by  a  harrow,  etc.,  usually,  I  manage  to 
employ  the  implement  or  implements  that  answers  best  for  the  day, 
to  accomplish  my  desires,  among  them  a  Morgan  grape  hoe.  The 
intervals  between  the  stirrings  of  the  soil  depend  a  good  deal  on  the 
weather  and  inclinations;  my  vineyard  gets  a  good  many  stirrings. 

I  like  the  action  of  the  old  single  shovel  plow  for  the  first  plowing 
early  in  the  spring,  for  ridging,  mixing  and  covering  any  litter  that 
may  remain  on  the  ground  from  the  previous  fall  and  winter,  besides 
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I  like  to  confuse  and  disarrange  the  arrangements  of  the  surface 
roots,  that  lazily — and  because  they  can — ^monopolize  the  sap  produc- 
ing substances  that  lie  easily  within  their  reach. 

I  have  bar-sheared  and  would  continue  to  do  so,  if  it  were  not  for 
the  unavoidable  bankings  and  dead  furrows.  As  the  season  advances 
the  depth  of  cultivation  is  diminished  to  about  2  to  3  inches  of  sur- 
face mulch.  The  quite  small  space  around  the  collars  of  the  stocks 
and  parts  that  cannot  be  reached  by  horse  implements  are  hoed  and 
weeded  twice  during  the  early  summer  by  hand.  During  the  time  be- 
tween the  1st  of  August  and  1st  of  October,  '92,  the  weeds  grew  so 
luxuriently  that  scythe  was  sparingly  used  in  preference  to  harrow 
or  cultivator,  from  which  save  in  appearance,  there  was  no  damage. 
During  the  time  from  1st  of  August  to  1st  of  March,  I  cultivate  and 
propagate  the  earth-worm  and  myriads  of  living  creatures  and  forms 
of  life.  They  are  friends  that  do  not  talk  a  fellow  out  of  his  wits  and 
money,  like  the  fertilizer  agent.  The  grapes  are  fed  to  the  "Gold 
Bugs." 

Pruning  or  trimming,  as  a  diversion  of  my  subject  after  the  second 
year,  consists  in  shearing  off  nearly  all  the  growth  of  canes  of  the 
previous  summer,  leaving  only  a  few  short  spurs,  which  should  be 
selected  as  nearly  as  possible  for  their  strength  and  rather  sharp 
curves  near  the  axis  with  the  main  stock;  tiie  spurs  should  be  lo- 
cated and  distributed  as  evenly  as  possible  on  the  main  stock  from 
<i  point  not  lower  than  20  inches  from  the  ground  to  the  top;  care 
should  be  exereieed  to  prevent  too  much  spreading  of  the  top;  while 
a  few  new  spurs  located  on  old  spurs  may  not  be  objectionable  and 
may  be  necessary  sometimes,  a  system  of  selecting  new  spurs  from 
the  ones  located  at  the  outward  extremes  of  the  old  spurs  would 
eventually  destroy  the  whole  method.  The  spurs  should  contain  not 
more  than  20  buds  not  including  the  axillary  ones.  The  vine  properly 
trimmed  according  to  the  Kilmarmock  method  need  not  and  should 
not  differ  much  in  appearance  with  its  convergency  for  many  years. 
I  have  already  mentioned  that  about  all  the  summer  trimming  neces- 
sary is  just  enough  to  facilitate  cultivation,  but  should  the  growing 
vines  persist  in  using  their  neighbors  as  annex  trellises,  they  must 
be  checked  by  cutting  or  pinching  the  ends.  I  am  not  much  of  a  fol- 
iage destroyer. 

The  habit  of  tying  or  training  grape  vines  to  single  stakes  is  not 
new,  and  I  suppose  as  far  back  as  any  man  knows,  never  was  new; 
we  have  seen  it,  heard  of  it,  and  read  about  it;  it  has  been  practiced 
in  curves,  in  bows,  in  circles,  in  links,  in  loops,  in  angles,  and  in  many 
other  geometrical  fashions.  The  Kilmarmock  resembles  the  stump 
method  in  some  particular.  The  single  wire  method  in  some,  and  the 
Kniffen  and  many  other  methods  in  many  other  characteristics.  Most 
of  us  tied  vines  to  single  stakes,  but  very  few  of  us  ever  were  satis- 
fled  with  a  single  post  or  stake  for  a  trellis;  most  of  us  wanted  more 
grapes  than  we  thought  could  be  produced  by  a  vine  tied  to  one  stake 
without  appendages.  That  is  the  ambition  that  I  flung  away.  By 
the  Kilmarmock  method,  I  get  about  all  the  avoirdupois  of  grapes  from 
an  acre  that  an  acre  ought  to  be  allowed  to  produce.  Too  much  is 
generally  expected  from  a  vineyard.  It  should  be  remembered  that 
there  is  no  rotation  of  crops.  If  I  were  asked  to  name  the  worst 
enemy  to  the  successful  growing  of  fine  grapes,  I  would  answer- 
Avarice. 
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In  the  Kilmarmock  method  we  have  all  the  forces  directed  to  one 
common  head,  i.  e.,  the  top  of  the  stock,  a  kind  of  storehouse  where 
are  deposited  for  immediate  use  and  as  a  reservoir  to  meet  emergen- 
cies, the  collections  by  the  roots  and  leaves.  Assimilation  and  elabor- 
ation can  proceed  regularly  and  efficiently,  and  whether  the  enemy 
attacks  either  extreme  or  at  any  point,  the  forces  of  resistance  are  at 
hand  and  under  control  of  one  head.  The  flow  of  the  sap  is  facili- 
tated, and  has  its  proper  checks  and  obstructions.  The  foliage  radi- 
ates to  the  rays  of  the  sun,  and  is  exposed  to  light  and  air  evenly 
and  perfectly,  and  the  earth  is  exi)osed  to  the  suns'  rays,  except  just 
where  it  should  not  be,  and  that — considering  the  height  of  the  struc- 
ture— aifords  to  the  foliage  and  berries  about  all  the  benefits  of  tem- 
perature from  the  ground  that  is  possible  with  any  system;  and  more- 
over the  structure  is  such  that  it  is  able  to  receive  and  utilize  such 
benefits.  Some  varieties  of  grapes  do  better  by  one  system  than 
another,  all  tried  do  well  with  the  Kilmarmock  system,  according  to 
the  varieties,  characteristics,  etc. 

I  will  next  pay  a  passing  attention  to  varieties,  this  alone  is  subject 
enough  to  fill  almost  any  imaginable  space  or  paper.  I  have  already 
said  the  worst  of  my  collection  would  satisfy  me  if  there  were  no 
others,  pardon  me  for  quoting,  "Full  many  a  flower,  etc."  The  "desert 
air''  in  our  case,  is  the  multitude  of  varieties.  You  would  not  like  to 
have  me  take  up  your  precious  time  by  describing  varieties,  I  would 
like  to  say  a  good  word  for  40  varieties,  they  deserve  it.  Some  season 
however  a  variety  may  not  reach  its  full  measure  of  excellence  ac- 
cording to  its  characteristics,  seldom  a  fault  of  its  own,  but  by  a  lit- 
tle patience  it  usually  turns  in  and  redeems  itself.  For  general  use- 
fulness. Concord  stands  first.  If  I  were  the  Concord  grape  instead  of 
your  essayist,  I  would  need  no  tombstone.  Moore's  Early  in  my  mind, 
comes  to  the  second  place  speedily.  I  class  it  second  for  general  use- 
fulness, with  Brighton  third,  Niagara  fourth,  Delaware  fifth,  Worden 
sixth,  Pocklington  7th  and  Vergennes,  Wyoming,  Woodruff,  Moyer, 
Dutchess,  Nectar,  Early  Victor,  Greneva  and  Eaton,  pressing  claims 
for  promotion.  Green  Mountain  and  Mooi-e's  Diamond  have  not  fruit- 
ed with  me. 

Cottage  deserves  special  attention  for  flavor,  hardiness  and  vigor 
of  vine  and  foliage.  Rogers  Hybrids  though  possessing  special  excel- 
lence and  aromatic  flavors,  lose  favor  for  a  lack  or  hardiness  of  fol- 
iage. Mills  and  Highland  lose  favor  for  lack  of  hardiness  of  vine.  Nec- 
tar deserves  special  notice  for  flavor  and  general  hardiness.  In  the 
mention  made  of  Worden  I  probably  differ  with  the  general  opinion 
of  admirers  of  grapes.  I  would  class  it  third  in  table,  second  in 
foliage,  third  in  vine,  second  in  cluster,  third  in  general  appearance, 
sixth  in  general  usefulness,  tenth  in  sliipping  qualities,  double-tenth 
in  wasp  resisting  qualities.  The  wasps  and  bees  have  fun  with  it, 
and  it  reciprocates  by  bursting  its  own  skin  sometimes.  I  may  have 
a  better  opinion  of  it  in  the  future,  when  I  get  more  of  its  vines  to 
fruiting. 

For  varieties  that  are  characterized  for  earliness,  I  place  Moore's 
Early,  Moyer,  Victor,  Telegraph,  Jessica  and  Hartford's  firsts;  Wor- 
den, Wyoming,  Brighton,  Delaware,  Lady  and  Hayes  as  seconds. 

Oonceming  the  \^ine  qualities,  I  will  say  without  fear,  of  contra- 
diction, that  the  greatest  sources  of  wine,  are  the  great  city  hydrantfli 
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the  sugar  hogsheads,  a  little  application  of  chemistry,  a  few  green  or 
immature  grapes  and  bug  juice,  straight  to  suit  the  taste;  I  have 
even  heard  that  some  persons  take  "a  fly"  in  theirs. 

I  have  used  manures  and  fertilizers  in  my  experiments,  but  not  on 
the  vineyard  yet;  I  will  use  anything  that  1  think  will  be  needed,  but 
I  do  not  think  that  barnyard  or  special  manures  will  be  needed  soon. 
In  my  mind,  it  is  about  as  rational  to  waste  grape  food,  as  any  other 
kind  of  food.  It  is  about  as  unrerfbonable  to  place  unnecessary 
manures  within  reach  of  the  grape  roots,  as  it  is  to  place  large  quan- 
tities of  concentrated  food  within  reach  of  an  unreasonable  animal, 
and  about  as  indiscreet  as  to  feed  a  dyspeptic  person  on  pork  pud- 
ding. 

Manures,  phosphates  and  super  phosphates  are  good  when  they 
are  needed,  but  not  always  economical.  Eaw  bone  attracts  animal 
organisms,  moulds,  etc.,  and  therefore  may  be  said  to  be  always  good. 
You  can  make  plant  food  out  of  them,  by  the  super  part  of  the  ^os- 
phate  or  by  the  plow. 

I  do  not  like  too  much  forcing  of  the  surface  roots;  too  much  of  the 
force  of  the  vine  is  directed  to  the  surface  roots  by  indiscreet  manur- 
ing; too  many  plethoric  surface  roots  act  too  strongly  on  the  stock 
during  wet  seasons,  and  play  the  robber  during  drouths.  This  is 
not  entirely  a  new  idea,  but  is  a  furtherance  of  the  theory  that  re- 
quires the  pruning  off  of  the  surface  roots  against  the  stock,  i.  e.,  cut- 
ting the  roots  away  so  that  the  manure  cannot  be  tised  by  the  plant 
from  the  top  soil.    I  reluctantly  here  end  my  remarks  on  fertilizers. 

I  have  been  trying  to  direct  your  attention  to  the  use  of  the  Kil- 
marmock  system  in  vineyard  practice.  It  is  just  as  efficacious  in  point 
of  aspect  and  utility,  for  use  about  country  homes  and  suburban  resi- 
residences.  The  supports  can  be  made  higher;  the  training  can  be 
directed  to  produce  whirls  with  intervals  between ;  the  stock  can  be 
divided  with  less  disadvantage  than  many  other  methods;  the  division 
trained  to  different  parts,  and  to  almost  anywhere  in  the  sunlight 
that  man  may  desire  to  climb  and  erect  a  post  for  a  support.  The 
greatest  enemies  to  the  young  grape  vines  about  buildings  are  cats. 
I  quote,  '*The  foxes,  the  little  foxes  spoil  the  vines,"  and  here  state 
that,  the  cats,  the  little  cats  trounce  the  buds  and  young  shoots  off 
the  young  vines.  Fve  watched  them  at  it,  and  I  know  they  do  it.  I 
protect  young  vines  with  wire  gauze.  Turkey  chicks  are  fond  of  the 
young  buds. 

Too  much  cannot  be  said  in  favor  of  the  uses  of  the  earthworm  in 
the  vineyard;  without  its  meanderings  we  fail  to  see  how  roots  could 
spread  in  the  sub-soils.  You  no  doubt  all  have  read,  that,  the  Ger- 
mans practice  turning  and  pulverizing  the  earth  in  preparation  for 
vineyards  to  the  depth  of  from  3  to  5  feet,  with  conviction  that  the 
roots  of  the  vine  could  and  would  go  downward.  I  cannot  afford  to 
work  the  ground  to  any  such  depth.  I  plant  the  vine  and  depend 
on  the  earth-worm  for  root  courses  through  the  sub-soil. 

An  average  earth-worm  weighs  about  l|  scruples.  I  weighed  one. 
One  earth-worm  to  each  square  foot  of  surface  makes  nearly  50,000 
to  the  acre.  Fifty  thousand  earth-worms  make  about  5  bushels  of  50 
pounds  each.  Two  to  the  square  foot  makes  90  or  100,000  to  the  acre. 
Three  to  the  foot  makes  about  14  to  15  bushels  to  the  acre.  These 
with  other  orgnnisms  that  aggregates  to  about  another  similar  qnan- 
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tity  of  animal  matter,  not  to  be  overlooked  by  the  vineyardist,  and 
cannot  be  imitated,  or  supplied  by  substitution. 

My  experience  has  taught  me  to  be  careful  about  the  application  of 
manures^  especially  phosphates,  with  the  "super^'  prefix. 

Mr.  Engle.  Me.  Qwd  is  to  be  congratulated  on  his  success.  He 
may  continue  a  while  longer,  but  I  predict  he  must  sooner  or  later 
resort  to  fertilizers  of  some  icind.  No  soil  is  inexhaustible,  and  we 
cannot  take  from  it  any  more  than  we  put  in.  There  are  certain 
soils  in  the  west  where  com  has  been  grown  40  or  50  years  without 
manure,  but  they  have  eventually  become  exhausted.  Mr  Good's 
method  of  growing  and  training  the  grape  is  not  altogether  new,  but 
is  an  excellent  one.  A  principle  which  I  have  always  observed  with 
profit  in  training  the  vine,  is  to  train  weak  growers  or  vines  on  a 
thin  soil,  vertically;  while  strong  growers,  or  on  rich  soil,  should  be 
trained  on  the  '*Kniffen"  or  any  pendant  system.  The  former  method 
increases  the  vigor,  while  the  latter,  checks  rampant  growth.  Unless 
rampant  growers  are  checked  by  some  method  there  will  always  be 
too  much  vine  at  the  expense  of  fruit,  and  to  secure  the  best  results 
I  know  of  no  better  system  than  the  ^TECniffen*'  for  rampant  growers. 

Mr.  Hiester.  I  was  much  interested  in  the  essay  just  read.  While 
the  essayist  has  applied  no  fertilizers  as  yet  he  made  a  guarded  ex- 
pression when  he  stated  that  he  did  not  intend  to  fertilize  until  it 
was  necessary.  He  agreed  also  that  raw  bone  is  a  good  fertilizer  for 
grapes.  I  have  grown  the  vine  on  a  plan  similar  to  that  of  Mr.  Good, 
but  instead  of  one  vine  I  grew  three.  I  would  like  to  inquire  how  he 
prevents  the  lower  buds  from  dying  out  after  a  series  of  years. 

Mr.  Good.  You  have  a  division  of  your;  stock,  and  consequently  a 
division  of  your  forces.  Take  any  single  vine,  from  the  ground  or 
from  an  old  vine  on  a  trellis,  and  tie  it  to  a  single  post  so  that  it 
forms  a  head  above,  and  treat  it  acco(rding  to  the  Kilmarmock  method 
and  you  will  have  fine  grapes,  no  matter  how  many  poor  ^nd  insipid 
ones  hang  on  horizontal  and  inclined  canes  located  below  the  Kil- 
marmock  head.  I  have  no  trouble  about  fruiting  buds.  Your  loedng 
fruiting  buds  no  doubt  is  caused  by  not  recognizing  the  fact  that 
there  must  be  a  head,  and  that,  for  best  results,  should  not  be  longer 
than  12  to  18  inches.  My  experience  (and  it  is  long)  is,  that  the  older 
the  stock  is,  the  better  the  results  are. 

Mr.  Suavely.  In  1882  I  planted  a  number  of  vines  and  trained  them 
to  one  stake.  The  lower  shoots  were  as  vigorous  last  year  as  when 
planted.  By  the  single  cane  system  we  can  have  as  much  vigor  at 
bottom  of  vine  as  at  the  top.  I  can  endorse  the  system  the  essayist 
advocates.  If  I  planted  20  acres  next  spring  I  would  train  on  same 
plan.    I  can  also  endorse  his  views  as  to  the  Morgan  grape  hoe. 

Mr.  Bartram.  I  have  about  one  acre  trained  in  a  similar  way.  I  can 
grow  grax)es  readily,  but  find,  they  do  not  pay  as  well  as  some  other 
crops. 

Mr.  Pierce.  I  think  Mr.  Good's  system  of  training  is  similar  to  that 
pursued  in  California  and  eastern  countries. 

Prof.  Heiges.  I  suppose  all  the  fruit-growers  present  are  familiar 
with  the  experiments  conducted  by  Rev.  Stephen  Hales  more  than 
one  hundred  and  fifty  years  ago. 

By  means  of  a  mercury  gauge  he  estimated  the  vital  force  of  the 
sap  of  the  grape  vine. 
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This  force  has  been  found  sufiScient  to  counterbalance  a  column  of 
water  49.52  feet  high. 

We  have  no  desire  to  philosophize  upon  the  character  of  this  force, 
whether  vital,  special,  electric,  attractive,  repulsive,  osmosic  or  any 
other,  but  the  fact  remains  that  the  sap  reaches  the  most  remote 
buds  of  a  vine  and  on  its  return  feeds  and  develops  them  first,  and  if 
the  supply  be  not  sufficient  those  nearest  the  ground  (if  trained  ver- 
tically) or  those  near  the  main  stalk  (if  trained  horizontally)  are  the 
ones  that  remain  dormant 

This  law  of  nature  accounts  for  the  great  height  to  which  wild 
grape  vines  which  have  attached  themselves  to  trees,  eventually  be- 
come barren  of  buds,  and  all  foliage  and  fruit  are  found  on  the  highest 
parts  of  the  tree  that  the  vine  has  reached. 

I  venture  to  assert  that  if  Mr.  Good's  plan  is  carried  on  a  few  years 
longer  he  will  have  no  fruiting  wood  near  the  ground. 

We  see  this  on  every  old  grape  arbor  in  the  country  on  which  the 
vines  have  not  been  properly  pruned. 

The  only  remedy  in  such  cases  is  to  cut  off  the  old  wood  at  the 
ground  and  start  new  canes.    Do  not  be  afraid  to  prune  intelligently. 

Dr.  Jabez  Fisher  pruned  one  different  vine  each  day  in  his  vine- 
yard for  a  period  of  fifty  days,  beginning  the  first  of  May,  and  found 
no  difference  in  the  gnowth,  the  pruning  being  all  fltnished  before  the 
new  growth  was  developed.  No.  vineyardist  who  ignores  pruning 
can  be  successful  for  many  years. 

Mr.  Johnson.  Mr-  Good's  plan  may  do  for  a  while,  but  I  do  not  be- 
lieve it  will  continue  to  be  a  success.  We  grow  different  varieties 
here  from  those  grown  in  California,  and  they  require  different  train- 
ing and  treatment.  The  plan  upon  which  I  train  the  grape  I  first  saw 
about  27  years  ago,  when  on  a  visit  to  Germany.  The  principle  could 
be  best  explained  by  a  diagram,  but  I  can  give  you  the  idea  verbally. 
The  vines  are  grown  on  horizontal  wires  3  or  4  in  number  and  about 
12  inches  apart.  The  fir.st  year  I  grow  but  one  eye.  The  second  year 
I  cut  it  back  to  the  lower  wire  about  20  or  24  inches  from  the  ground, 
let  two  or  more  eyes  grow,  if  but  one  strong,  I  tie  that  to  the  lower 
wire,  if  the  cane  is  very  strong  I  may  cut  to  have  si^  good  eyes  on 
the  first  horizontal  arm,  if  weak  less,  tie  one  of  the  strong  growing 
eyes  in  the  opposite  direction,  extending  every  year  as  ihe  vine  gets 
stronger,  until  my  vine  covers  about  four  feet  in  each  direction  or 
eight  feet.  Oare  must  be  taken,  for  if  too  long  a  cane  is  left  any  one 
year,  not  all  the  eyes  will  start,  and  there  may  be  too  many  blanks  or 
open  spaces.  The  object  is  to  have  all  the  eyes  start,  particularly 
those  on  the  upper  side  of  the  cane.  Should  it  be  a  short-jointed 
variety,  if  too  many  eyes,  some  may  be  cut  out  to  give  room  for  the 
bunches  to  form  and  grow.  When  carefully  treated  the  vine  ap- 
pears like  a  rake,  being  shaded  from  the  hot  sun,  with  ventilation 
for  the  air  to  pass,  also  having  a  good  covering  as  a  protection. from 
dew.  After  the  vines  make  a  few  inches  growth  I  examine  them, 
breaking  out  all  the  lateral  or  non-fruit  bearing  canes,  leaving  nothing 
but  those  Intended  to  bear  fmit.  In  pruning,  I  cut  back  to  three, 
often  to  two  eyes,  never  allowing  more  than  one  cane  on  last  year's 
growth.  In  this  way,  I  have,  every  year,  the  same  number  of  cane 
after  once  properly  started  unless  one  should  die.  I  then  leave  two 
to  fill  the  space,  though  this  seldom  happens.    I  grow  as  large  and 
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fine  flavored  berries  as  I  have  tasted  anywhere,  and  seldom  see  larger 
and  finer  bunches,  and  until  I  see  an  improvement  in  flavor  and  size 
of  bunches,  I  am  satisfied  with  the  method  I  have  explained.  I  have 
experimented  with  over  100  varieties,  have  now  69  varieties  on  my 
grounds,  but  will  have  less  in  a  year  or  two,  for  when  a  dozen,  or  at 
the  farthest  20  varieties  are  selected  out  of  the  whole  number,  we 
have  all  the  profitable  varieties,  and  for  vineyard  culture  it  would 
fall  below  a  dozen  varieties  that  could  be  recommended.  The 
amateur  may  fijid  a  dozen  or  more  for  variety's  sake,  and  the  balance 
are  comparatively  worthless  in  our.  soil  and  climate,  doing  better  in 
other  states  than  in  ours.  I  might  state  that  I  have  for  15  years 
grown  grapes  successfully  by  the  system  of  training  referred  to. 

Mr.  Engle.  Mr.  Johnson's  plan  of  training  the  vine  is  a  modified 
system  of  the  old  French  or  ^Thomery"  plan.  He  will  get  up  a  little 
higher  every  year  and  must  eventually  cut  back  his  vines  and  get  new 
wood  near  the  centre  of  the  stock.  The  lower  buds  and  vines  will 
get  weaker  every  year. 

Mr.  Longsdorf.  I  have  no  doubt  the  single  vine  will  succeed  as  well 
as  any  for  a  while,  but  I  believe  it  must  be  renewed  in  course  of 
time.  In  California  the  idea  is  to  start  new  vines  from  the  ground. 
Have  seen  vines  in  vineyards  there  as  thick  as  my  arm.  I  saw  the 
large  ^^Mission  Vine"  near  Santa  Barbara,  covering  one  fourth  of  an 
acre  and  bearing  three  tons  of  grapes  in  one  season.  The  main  vine 
is  14  inches  in  diameter  and  is  on  a  trellis.  As  to  fertilizers,  what 
does  Mr.  Good  do  with  the  refuse  leaves,  etc.? 

Mr.  Good.  If  it  did  not  require  too  much  time  and  expense  would 
plow  It  in. 

The  Secretary.  While  the  questions  of  grape  culture  is  under  dis- 
cussion I  wish  to  call  your  attention  to  a  paper  in  my  possession 
bearing  on  this  subject  and  which  it  would  be  well  to  have  read 
now.  It  is  from  the  pen  of  one  of  our  horticultural  friends  in  Illinois, 
Mr.  Leon  Hay,  of  Kankakee,  and  gives  an  account  of  some  very  suc- 
cessful results  achieved  by  Mr.  A.  P.  Bonvallet,  a  Frenchman,  who 
settled  near  him  some  vears  ago.  If  there  he  no  objection  I  will  read 
it.    It  is  entitled: 

Some  Profitable  Uses  For,  Apparently  Worthless  Soilr 


Crossing  Kankakee  county,  Illinois,  diagonally  from  northwest  to 
southeast  is  a  narrow  strip  of  sand  ridges  and  swamps.  About  all 
that  naturally  grows  on  the  ridges  is  a  few  scanty  oaks  and  sand- 
burrs.  This  kind  of  land  is  not  worth  |5  an  acre  for  ordinary  farm- 
ing, still  on  the  poorest  of  these  ridges  some  thirty  years  ago  Mr.  A. 
P.  Bonvallet,  a  lYenchman,  from  the  grape  district  of  France,  having 
read  that  Phyloxera  could  not  damage  grape  roots  growing  in  sand, 
purchased  near  the  village  of  St.  Anne,  a  quarter  section  on  which 
to  establish  a  vineyard,  which  he  first  started  on  a  small  scale,  experi- 
menting year  after  year  with  new  varieties.  For  about  ten  years  he 
triedthemethodsof  cultivation  of  his  native  country,  but  always  with- 
out profit  until  he  almost  gave  up  in  despair,  still  dreading  to  throw 
away  such  an  amount  of  work  and  expense  he  continued  his  experi- 
menting as  best  he  could  and  since  which  time  he  has  been  success- 
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ful,  and  now  profitably  grows  on  these  sand  ridges  a  large  number 
of  varieties  from  the  well  known  Concord  to  some  of  the  choicest 
European  varieties.  The  latter  is  a  thing  which  has  thus  far  been  im- 
possible to  do  profitably  in  this  country,  but  which  he  does  by  graft- 
ing on  roots  of  the  native  varieties  of  which  he  has  special  methods  of 
his  own,  as  well  as  for  trimming,  training  and  pinching  back,  at  the 
proper  seasons  according  to  what  his  long  experience  and  experiment- 
ing have  taught  him  that  each  distinct  variety  requires  best  The 
same  principles  he  also  applies  to  the  culture  of  native  grapes. 

Mr.  Bonvallet's  success  being  due  to  his  long  persistent  and  exten- 
sive experimenting  which  makes  him  to-day  the  most  successful  grape 
grower;  in  Illinois.  He  also  had  by  far  the  greatest  number  of  varieties 
of  grapes  collected  from  one  grower  in  the  Illinois  Horticultural  Ex- 
hibits at  the  World's  Fair. 

As  to  the  details  of  his  methods  he  tells  nobody,  keeping  it  as 
secret,  saying  it  has  cost  him  too  much  to  learn.  Once  or  twice  he 
has  hinted  that  if  any  individual  or  association  wished  to  know  all 
he  had  found  out  they  would  have  to  pay  for  it.  So  all  that  can  be 
told  is  only  what  has  been  seen. 

His  vineyards  are  planted  in  rows  about  10  feet  apart  and  running 
on  the  hillsides  in  the  direction  they  will  be  most  exposed  to  the  sun- 
shine, the  direction  depends  on  the  position  of  the  ridges  none  of  which 
are  over  20  feet  high.  The  rows  are  also  protected  from  early  morn- 
ing sunshine,  either  by  ridges  or  natural  groves,  to  i^^d  as  far  as 
possible  from  increasing  damages  from  late  frosts  after  vegetation 
has  started.  Vines  are  trellised  on  one  wire  only  which  is  about  four 
feet  above  the  ground.  He  seems  to  prune  a  great  deal  leaving  but 
little  old  wood,  and  he  also  seems  to  have  a  special  method  of  pruning 
for  different  varieties  which  to  fully  describe  would  require  some 
study.  Most  varieties  are  pruned  in  the  fall  and  covered  with  swamp 
grass,  not  straw.  He  claims  straw  fosters  fungous  diseases.  All  vines 
are  uncovered  in  spring  as  late  as  vegetation  will  permit  him  to  leave 
the  hay  on  and  next  it  is  stacked  all  over  the  fields  where  convenient. 

Should  there  be  danger  of  white  frost  after  the  buds  are  started 
he  makes  smoky  fires  all  through  his  vineyards  in  latter  portions  of 
the  night  by  burning  trimmings,  leaves  and  damp  hay,  thus  evading 
the  frost;  this  is  seldom  done  more  than  two  or  three  times  in  a 
spring.  He  seems  to  pinch  back  a  great  deal,  exposing  the  fruit  to 
early  and  late  sunshine,  but  protected  from  midday  sunshine.  He 
fertilizes  with  both  commercial  and  natural  fertilizers  but  not  exten- 
sively with  either.  He  does  not  spray — although  spraying  has  paid 
me  wonderfully  the  past  season — ^he  believes  more  in  fighting  disease 
with  natural  agencies,  such  as  plenty  of  free  air  circulation  and  sun- 
shine. Haring  visited  his  vineyards  each  of  the  past  four  years  the 
amount  of  grapes  his  vines  bear  each  year  is  wonderful,  many  vines 
bearing  each  a  bushel  or  even  more  of  fruit.  Some  of  his  choice 
European  varieties  he  has  sold  as  high  as  19^  cents  per  pound.  He 
sells  mostly  to  th^  home  market.  Ships  mostly  to  Chicago  and  a  little 
to  other  large  cities  wherever  he  can  get  the  highest  price,  and  makes 
wine  of  all  the  surplus.  Last  year,  owing  to  the  abundance  of  grapes 
everywhere,  besides  selling  considerable  he  made  4,000  gallons  of 
pure  juice  wine  from  his  surplus.  Besides  having  now  about  40  acres 
in  rinoyards  proper  he  has  plnnfed  between  most  of  the  grape  rows  a 
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i*ow  of  asparagus  of  which  he  also  makes  a  specialty,  and  grows  these 
of  such  size  and  quality  for  which  Chicago  epicures  pay  the  highest 
price,  the  asparagus  rows  and  vineyards  being  planted  together  cover 
an  area  of  between  60  and  70  acres.  He  claims  that  the  asparagus 
are  allowed  to  grow  up,  after  all  danger  of  their  harming  the  grapes 
is  past,  and  they  grow  before  there  is  any  danger,  of  the  grapes  harm- 
ing the  asparagus.  No  other  weeds  but  the  sand-burrs  trouble  him  in 
such  soil  and  these  he  leaves  grow  in  the  latter  part  of  the  season  to 
keep  the  sand  from  drifting.  The  old  gentleman  and  four  young  men 
is  all  that  is  employed  for  all  this  work,  only  a  few  extra  hands  are 
employed  in  asparagus  time.  Neighboring  to  him,  but  on  the  lower 
grounds,  Dxitch  gardeners  have  settled  and  are  increasing  in  number 
rather  fast  from  year  to  year.  They  are  making  a  success  of  celery, 
cucumber,  and  other  vegetables.  They  have  succeeded  in  growing 
nearly  as  large  Bermuda  onions  as  the  imported  odcs,  and  for  a  few 
years  past  older  settlers  have  developed  quite  an  industry  in  melon 
culture  on  the  sand  ridges,  many  car  loads  are  shipped  each  year.  It 
is  not  uncommon  to  find  specimens  of  50  pounds  and  75  pounds  and 
over  for  watermelons  has  long  ceased  to  be  a  curiosity. 

All  these  facts  show  that  even  the  poorest  soils  can  be  turned  to 
even  very  profitable  use  in  some  cases,  and  that  if  more  thought  was 
put  into  Agriculture  and  Horticulture  and  less  in  moving  to  the  cities, 
there  would  be  no  need  of  establishing  free  soup  counters  nor  fear  of 
panics,  for  our  soil  is  capable  of  producing  far  more  than  it  does  if  it 
is  only  studied  as  to  what  it  can  best  produce. 

LEON  HAY. 

The  President.  We  have  with  us  to-day  Dr.  Schaeffer,  State  Super- 
intendent of  Public  Instruction,  and  who  is  a  member  of  our  society. 
We  will  be  glad  to  hear  from  him. 

Dr.  Schaeffer-  I  came  in  yesterday  to  pay  my  dues,  and  came  to- 
day to  listen,  not  expecting  to  be  called  upon  to  speak. 

You  are  engaged  in  a  good  work  and  one  in  which  our  public 
schools  should  take  more  interest.  In  France  it  is  now  obligatory  pn 
the  part  of  the  schools  to  teach  primary  horticulture.  The  trouble  in 
our  own  schools  is  that  at  present  few  or  none  of  our  instructors  are 
prepared  to  teach  it.  I  hope  next  year  at  your  annual  meeting  this 
matter  will  be  discussed,  and  that  you  will  give  your  views  as  to 
what  should  be  taught  in  this  direction  and  how.  I  believe  that  the 
growing  of  an  apple  tree  is  of  more  importance  than  a  problem  in 
cube  Boot  or  quadratic  equations.  There  is  as  much  good  thought  in 
the  topics  discussed  here  as  in  a  discussion  of  mathematics,  I  hope 
this  matter  will  have  further  attention  next  year  when  you  come  to 
my  native  county  of  Berks. 

Mr.  Snavely,  of  Lebanon,  Pa.,  read  the  following  paper: 

Potato  Culture. 

The  potato  is  from  time  to  time  assuming  a  more  important  posi- 
tion in  the  dietary,  not  only  in  this  country  but  in  many  nations  of 
Eurox)e.  Like  com,  it  is  a  contribution  of  ^the  Western  continent  to 
the  food  supply  of  the  world.  In  several  European  countries  the  pro- 
duction is  marvellous  as  compared  with  the  production  of  our  coun- 
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try.  Grennany  alone,  with  a  population  about  two-thiiids  of  that  of 
the  United  States  produces  more  than  five  times  as  many  i)otatoes, 
and  exports  but  a  small  percentage.  Several  other  European  coun- 
tries largely  exceed  the  supply  of  the  United  States.  This  is  worthy 
of  note,  when  we  consider  the  great  disparity  of  arable  areas. 

It  may  be  contended  that  this  valuable  article  of  diet  has  not  re- 
ceived the  attention  its  importance  demands. 

In  this  paper  I  shall  confine  myself  to  the  subject  of  culture,  leav- 
ing other  phases  of  the  subject,  such  as  its  value  as  food,  etc.,  to 
those  competent  to  discuss  the  same. 

In  the  cultivation  of  the  potato  there  are  three  essential  requisites, 
a  good  soil,  good  seed  and  good  cultivation.  By  a  neglect  of  any  of 
these  conditions  it  is  not  possible  to  attain  the  best  results. 

A  sandy  loam  is  probably  the  best  for  the  potato,  though  other  soils 
can  be  put  in  condidcn  to  produtie  paying  crops.  My  experience  ia 
confined  to  gravelly  loam  and  limestone  clay  soils,  and  on  both  have 
grown  good  crops.  The  former  is  easier  of  cultivation  and  on  the 
whole  is  preferred. 

Land  in  ordinary  tilth  and  fertility  may  yield  good  crops  in  favor- 
able seasons,  but  to  be  sure  of  a  satisfactory  yield  when  the  condi- 
tions are  not  favorable,  requires  a  thoroughly  prepared  and  highly 
enriched  soiL 

This  means  good  plowing  and  thorough  pulverizing  and  the  appli- 
cation of  the  plant  foods,  in  an  available  form,  in  sufficient  quanti- 
ties. 

A  clover  sod,  plowed  in  the  fall,  with  all  the  growth  after  haying 
left  on  the  ground  to  be  turned  under,  is  my  preference,  and  all  other 
things  being  equal  has  invariably  given  the  best  results.  On  such 
lands  good  crops  can  be  grown  with  a  comparatively  smaU  outlay 
for  dung  or  commercial  fertilizers.  The  clover  leaves  the  soil  rich  in 
nitrogen,  and  this  element  which  is  the  most  costly  in  commercial 
fertilizers,  is  supplied  by  the  clover.  The  potash  and  phorphoric  acid 
with  a  limited  amount  of  nitrogen  must  be  supplied  according  to  the 
fertility  of  the  soil.  The  potash,  if  used  separately,  or  in  a  prepared 
fertilizer,  should  be  in  the  form  of  a  high  grade  sulphate,  where  the 
chlorine  is  eliminated.  Wood  ashes  are  excellent,  but  are  not  always 
to  be  had  in  quantity  or  at  prices  to  warrant  their  use.  I  would  not 
use  kainit  or  muriate  of  potash  unless  they  were  applied  in  the  fall, 
for  I  think  the  tendency  is  to  make  "soggy''  potatoes,  some  claim  that 
by  the  use  of  muriate  of  potash  a  larger  yield  can  be  secured,  but  at 
the  expense  of  quality. 

In  my  opinion  better  results,  both  as  to  quantity  and  quality,  can 
be  attained,  by  the  use  of  fertilizers,  than  by  the  use  of  bam  yard 
manure.  The  quantity  to  be  applied  depends  on  the  fertility  of  the 
soil,  but  applications,  on  most  lands,  of  from  600  pounds,  to  1,200  per 
acre,  will  bring  satisfactory  results.  On  clover  sod  I  would  prefer  a 
fertilizer  analyzing  10  per  cent,  phosphoric  acid,  8  i)er  cent,  actual 
potash,  and  2  i)er  cent,  ammonia.  One  corn  stubble  or  on  land  ]^here 
clover  was  not  so  recently  grown  the  ammonia  should  be  increased. 

The  seasons  of  1892  and  1893  were  not  favorable  to  potato  culture, 
owing  to  long  seasons  of  drouth,  but  I  had  the  best  results  on  sod 
ground  and  where  I  broadcasted  the  fertilizer,  harrowing  it  in  before 
planting.  But  I  might  state  that  for  early  varieties  having  a  short 
season  to  grow  T  would  apply  fertilizer  in  the  drill  or  trench. 
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As  to  shallow  or  deep  planting,  I  favor  tke  latter,  though  I  would 
not  advise  heavy  covering  at  planting,  but  full  up  when  the  plant 
shows  above  ground.  I  am  certain  more  potatoes  can  be  grown  to  the 
acre  in  this  way  than  by  placing  the  sets,  but  a  little  below  the  sur- 
face. 

The  Seed. 

What  is  good  seed?  A  sound,  well  grown  tuber,  tke  variety  of 
which  has  not  degenerated.  It  is  well  known  that  varieties  "run 
out,"  sooner  in  some  localities  than  others,  and  such  should  be  dis- 
carded for  seed. 

Potatoes  to  make  good  seed  should  not  have  the  sprouts  to  start 
before  planting.  There  is  a  marked  difference  in  varieties  as  to  vigor 
of  plant,  and  one  making  a  strong  growth,  developing  a  heavy  vine 
and  long,  heavy  sorts,  is  a  more  certain  cropper  in  all  seasons.  The 
potato  with  a  light  vine  may  do  in  favorable  seasons  when  there  is 
suflScient  moisture,  but  if  you  want  a  stand-by  select  a  variety  that 
makes  a  large  plant  Some  varieties  are  more  subject  to  blight  and 
i*ot  than  otkers;  these  are  too  risky  to  trust,  for  blight  stops  growth, 
and  starts  rot.  Disease  is  often  a  result  of  degeneration,  whether  an 
old  variety  or  of  more  recent  introduction.  Scabby  potatoes  should 
not  be  used  for  seed,  for  the  chances  are  that  the  crop  will  be  scabby, 
and  moreover  such  seed  is  lacking  in  vitality. 

It  is  claimed  by  some  that  soaking  the  seed  in  a  solution  of  cor- 
rosive sublimate  will  destroy  the  scab  germ.  The  following  is  recom- 
mended: Four  ounces  corrosive  sublimate  to  thirty  gallons  of  water 
and  soak  the  potatoes  from  one  to  two  hours. 

'Should  blight  appear,  or  there  be  a  probability  of  blight,  a  spray- 
ing of  the  Bordeaux  mixture  is  advisable.  I  have  on  several  oc- 
casions found  this  profitable.  My  practice  is  to  plant  in  drills  three 
feet  apart,  and  the  cuttings  about  fifteen  inches  apart  in  the  drill. 
As  near  as  possible  two  eyes  are  left  to  a  cutting,  for  this  I  believe 
gives  the  best  results.  Soon  after  potatoes  are  cut  they  should  be 
planted,  unless  they  are  well  dusted  with  gypsum,  to  prevent  heating. 
Several  years  ago  I  had  an  experience  in  leaving  the  cuttings  in  the 
trench  for  some  hours  without  covering.  Fully  25  per  cent  failed  to 
grow.    Cover  as  soon  after  dropping  as  possible. 

I  have  no  experience  with  potato  planters,  and  from  all  the  in- 
formation I  could  get,  I  incline  to  think  that  on  high  priced  land, 
where  every  foot  should  yield,  hand  dropping  pays  best. 

Cultivation. 

Cultivation  should  begin  whenever  the  weeds  start  or  the  ground 
becomes  hard.  Breed's  Weeder  is  a  valuable  implement  in  the  potato 
field,  before  the  plants  are  above  the  ground,  and  as  long  as  they  are 
small.    The  time  to  knock  out  weeds  is  when  they  are  small. 

Later  on  the  cultivator  is  used  and  the  ground  worked  to  a  con- 
siderable depth.  This  should  be  done  as  soon  as  the  rows  can  be 
seen,  and  the  cultivator  run  close  to  the  row. 

From  ihiB  on,  the  success  of  the  crop  will  depend  on  cultivation,  and 
the  keeping  of  the  vines  clear  of  the  bugs.  The  bugs  must  be  fought 
vigorously  for  the  difference  of  a  day  in  the  application  of  the  in- 
secticide may  mean  the  difference  between  profit  or  loss,  and  this 
especially  in  a  dry  season.    As  the  vines  grow  larger  and  the  roots 
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strike  out  cultivation  should  be  more  shallow,  for  deep  cultivation 
will  break  the  roots,  and  sight  must  not  be  lost  of  the  fact  that  every 
rootlet  is  a  feeder  and  adds  to  the  size  of  the  tubers. 

Cultivation  should  be  continued  as  long  as  the  vines  are  green  and 
never  should  the  bugs  be  allowed  to  mutilate  the  plants. 

Mn  Johnson.  Mr.  Suavely  has  not  explained  how  he  cuts  his  x)ota- 
toes  for  planting. 

Mr.  Snavely.  I  can  explain  in  the  most  practical  manner  by  cutting 
one  of  the  specimens  on  the  table. 

Mr.  Johnson.  I  believe  the  support  and  vigor  of  the  eye  depend 
upon  the  size  or  length  of  the  piece. 

Mr.  Hiester.  I  think  not  always  I  saw  150  bushels  grown  to  the 
acre  from  parings. 

Mr.  Bartram.  Has  any  one  had  any  experience  in  thinning  potato 
vines?  I  have  a  neighbor  who  always  thins  them  row  by  row,  pulling 
them  out  by  the  hand,  and  who  claims  they  grow  stronger  by  so 
doing. 

Mr.  Pierce.  Has  anyone  ever  had  diflSculty  in  selling  very  large  po- 
tatoes? 

Mr.  Snavely.  Have  never  had  any  trouble  to  sell,  but  have  seen  vei^ 
large  tubers  sell  in  Philadelphia  at  50  cents,  while  medium  size 
brought  75  cents  per  bushel. 

Judge  Stitzel.  I  believe  nothing  has  been  said  in  reference  to  the 
size  of  potatoes  for  cutting  and  planting.  I  think  best  to  use  large 
potatoes  and  cut  them.  The  planting  of  small  tubers  year  after  year 
has  a  tendency  to  decrease  the  size  and  yield.  In  California,  they 
raise  in  some  sections,  three  crops  annually.  The  first  crop  is  planted 
in  February  and  is  taken  out  in  about  fifty  days.  They  then  plant 
again,  selecting  large  and  old  potatoes  for  seed,  for  second  and  third 
plantings.  In  California  when  handling  potatoes,  wheat,  etc.,  noth- 
ing is  known  of  bushels  but  everything  is  sold  by  weight.  I  think  it 
is  the  fairest  way,  and  that  our  laws  should  be  changed  so  as  to  buy 
and  sell  by  weight 

The  President.  Some  reference  was  made  in  Mr.  Fox's  report  about 
a  bug  in  Franklin  county  that  is  injuring  the*  potato.  Who  can  tell 
us  anything  about  it? 

Mr.  Brinton.  I  think  I  know  the  bug  referred  to,  and  it  is  never 
very  injurious  to  the  potato  \ine.  It  usually  gets  on  the  under  side  of 
the  vines,  and  apparently,  cannot  stand  the  sun. 

One  point  in  particular  which  the  essayist  emphasized,  is  the  im- 
portance of  utilizing  the  first  and  earliest  eyes  or  sprouts.  I  have 
noticed  in  my  experience  with  bulbs  of  all  kinds  in  the  green-house 
that  the  first  effort  is  always  the  best.  All  subsequent  efforts  are 
weaker,  until  finally  there  is  almost  no  effort  at  all. 

Mr.  Pierce.  We  had  all  over  Ohio  hundreds  of  acres  of  potatoes 
ruined  by  a  bug  which  is  probably  the  one  referred  to.  I  myself  lost 
three-fourths  of  an  acre.  Tried  Paris  Green  but  it  did  not  kill  them 
like  the  Colorado  beetle.  The  only  way  to  get  rid  of  them,  was  to 
drive  them  into  furrows  and  bum  them.  The  tramping  of  sheep, 
seems  to  alarm  them,  and  they  leave. 

Prof.  Heiges.  There  are  two  kinds  of  potato  beetles.  This  one  has 
a  probocis  like  an  elephant,  and  sucks  the  sap  from  the  lower  side  of 
the  foliage.  It  can't  be  poisoned.  It  Is  the  old  style  potato  beetle  we 
had  years  ago  before  the  Colorado  beetle. 
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Mr.  Pierce.  It  is  evidentiy  not  the  kind  we  have  in  Ohio.  It  is 
known  there  as  the  "Blister  Beetle"  or  ^'Spanish  My." 

Mr.  Brinton.  This  potato  bug  is  an  annual  visitor.  We  always 
have  him  but  his  presence  is  not  very  serious.  It  does  not  eat  the 
foliage  but  sucks  the  juices  from  it  and  can't  be  poisoned. 

The  following  paper  was  read  by  the  President: 


HORMCULTUEE  AS  AN  ADJUNCT  TO  AGRICULTURE. 


By  H.  W.  Comfort,  Fallington,  Pa. 


In  these  times  of  universal  depression  in  the  agricultural  world, 
when  wheat  is  only  worth  sixty-five  cents  i)er  bushel,  corn  forty-five 
cents  per  bushel,  and  other  staples  selling  below  cost  of  production, 
the  successful  farmer,  like  the  successful  merchant,  must  change  his 
business  and  adapt  it  to  the  altered  condition  of  the  age.  If  our  so- 
ciety has  a  mission  larger  than  the  selfish  one  of  merely  helping  the 
few  horticulturists  who  are  its  members,  I  deem  it  lies  in  persuad- 
ing our  Agricultural  brethren  to  adopt  a  diversified  farming,  by  be- 
coming the  growers  of  horticultural  products. 

In  my  neighborhood,  asparagus  has  been  with  some  very  profitable, 
and  the  acreage  is  yearly  increasing.  The  careful  grower,  within  one 
hundred  miles  of  large  cities,  if  he  has  good  railroad  facilities,  can 
easily  compete  with  our  Jersey  farmers,  for  Pennsylvania  asparagus 
sells  in  Philadelphia  at  25  cents  per  dozen  bunches  higher  than  the 
Jersey  product.  An  agent  of  the  great  wholesale  house  of  Thurber 
&  Co.,  once  told  me  that  they  prefeired  our  nice  green  product  to  the 
pale  white  cutting  of  our  sister  State.  Our  farmers  easily  expect  to 
sell  their  crops  at  |200  per  acre,  at  a  net  profit  of  |100,  and  a  bed 
once  old  enough  to  cut,  which  is  the  third  year,  after  planting,  brings 
in  a  never  failing  return  for  years,  regardless  of  frosts  or  of  warm  or 
severe  winters. 

Then  to  those  having  the  same  good  shipping  facilities,  or  better 
still,  those  having  a  good  home  market,  the  growing  of  small  fruits 
offers  an  attractive  and  lucrative  variation. 

After  twelve  years  of  experience  with  strawberries,  I  think  I  can 
safely  say  that  a  gross  sale  of  |250  per  acre  is  easily  obtained.  To 
do  this,  plant  the  varieties  which  experience  soon  teaches  you  are  the 
best  adapted  to  your  soil.  Grow  them  in  rows  four  feet  apart,  and 
only  let  the  beds  get  18  inches  wide  by  fall.  Kill  all  weeds  as  soon 
as  they  germinate  and  cover  in  early  winter  with  a  mulch  of  about 
20  tons  of  good  horse  stable  manure.  By  doing  this,  you  will  in  the 
spring  be  rewarded  by  a  fine  growth  of  fruit  stalks  and  leaves  which 
will  barely  leave  enough  path  for  your  pickers  to  walk  in,  and  your 
expenses  will  figure  about  thus:  Manure  |40,  picking  |60,  labor,  com- 
mission, etc.,  |75,  and  profit  |75,  or  more  than  most  of  the  farm  land 
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in  Pennsylvania  will  bring  to-day.  For  me  the  Crescent  Seedling, 
and  Sharpless,  are  the  best. 

The  growers  of  raspberries,  especially  those  who  grow  the  black 
varieties,  find  an  equally  profitable  crop,  and  the  growers  of  currants 
perhai)s  a  still  better  one.  My  acre  of  currants  was  planted  eleven 
years  ago  in  a  young  apple  orchard  with  the  rows  7^  feet  apart.  The 
first  few  years  I  grew  a  row  of  celery,  beets,  or  other  vegetables  be- 
tween the  rows,  and  every  sixth  row  is  left  out  to  make  a  roadway 
for  handling  crates  and  manure.  Since  they  grew  large  enough  to 
need  all  the  ground,  they  have  only  had  two  coats  of  phosphate  and 
one  of  manure,  but  now  I  hope  to  give  them  a  liberal  mulch  of  ma- 
nure each  year. 

In  looking  over  my  returns,  they  show  a  grand  total  of  f 2,736.  Tak- 
ing one-third  for  picking,  it  leaves  ?1,824,  or  an  average  of  f  167  per 
year,  including  the  first  three  years  that  they  were  unproductive.  To 
all  appearances  they  will  continue  to  do  the  same,  and  if  the  f  67  is 
used  for  labor  and  manure,  we  can  count  safe  |100  each  as  the 
I)rofit,  provided  we  never  put  off  for.  to-morrow  killing  the  currant 
worm  that  hatches  to-day.  In  these  days  of  Fay's  Prolific,  and  other 
improved  varieties,  the  gross  and  net  returns  may  be  better,  though 
many  growers  claim  nothing  equals  the  Dutch  varieties. 

To  those  who  have  not  the  advantages  of  good  home  markets  or 
of  rapid  transit,  the  small  fruits  may  not  be  so  profitable  but  to 
these,  as  well  as  to  the  rest  of  us,  the  growing  of  orchards  is  possible, 
and  if  proi)erly  handled,  profitable.  To-day  I  have  more  faith  in  the 
Keiffer  pears  than  in  any  other  farm  crop,  and  if  they  should  fall  as 
low  as  50  cents  per  bushel,  they  will  still  pay  well.  An  orchard  of 
Kieffers  planted  20  feet  apart,  or  100  to  the  acre,  will  soon  yield  two 
bushels  per  tree,  or  200  bushels  per  acre,  and  at  50  cents  we  have 
f  100.  Trees  from  six  to  eight  years  old  will  often  yield  3  bushels  per 
tree  on  an  average,  and  this  fall  buyers  came  to  the  orchards  and 
bought  them  in  the  heaps  at  $1.00  per  bushel.  My  400  trees  had  6.00 
bushels,  or  |600  of  fruit  and  the  expenses  were  not  heavy. 

If  you  ask  why  I  mention  Kieffers  and  not  other  varieties,  I  reply, 
they  do  not  come  in  competition  with  peaches,  cantelopes,  melons,  or 
other  fruits,  as  the  Bartletts  and  many  other  pears  do,  and  are  in  the 
mariket  about  Thanksgiving,  are  an  excellent  cooker,  in  fact,  I  think 
the  best  pear  to  cook,  I  know  of,  are  good  keepers  and  so  pretty  that 
they  sell  themselves.  People  often  say  they  are  not  fit  to  eat  raw, 
but  thousands  of  bushels  are  eaten  annually  and  will  continue  to  be 
eaten  until  something  just  as  profitable  and  much  better  has  been 
found.  Two  years  ago  quite  a  number  wer,e  exported  to  England, 
and  the  West  Indies,  and  found  ready  sale  at  f4  and  |5  per  bushel. 
Men  who  have  had  orchards  of  from  ten  to  forty  acres  are  now  plant- 
ing farms  of  them,  but  the  demand  keeps  up  with  the  supply  and 
many  a  housewife  has  discarded  the  Bartlett  and  now  waits  for  the 
Kieffer.  In  my  judgment  it  will  be  many  a  day  before  they  will  net 
less  than  f  100  per  acre,  or  f  1,000  for  a  ten  acre  field  of  one  thousand 
trees. 

Apple  orchards  also  may  be  made  a  very  profitable  adjunct  to  the 
farm  and  with  care  can  be  made  to  yield  a  good  revenue  almost  from 
the  first.  In  the  spring  when  you  plant  your  orchard,  set  it  out  also 
with  all  the  small  fruits.    Strawberries  yield  the  following  year,  and 
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the  others  in  three  years,  and  the  thorough  cultivation  necessary  to 
success  with  small  fruits  will  enable  your  trees  to  make  splenAd 
growth.  If  your  orchard  is  too  large  to  use  it  all  in  small  fruits,  make 
your  truck  patch  there,  also  your  potatoes,  but  I  do  not  advise  a  reg- 
ular farm  rotation  for  a  growing  orchard. 

Thus  several  years  of  paying  crops  can  be  grown,  in  fact,  currants 
and  raspberries  will  do  weU  for  twelve  or  fifteen  years  and  then  your 
apples  will  pay  for  themselves  and  need  all  the  ground,  after  that 
thne  I  would  not  work  an  orchard,  but  seed  to  grass  and  then  if  you 
buy  or  raise  young  pigs  with  judgment,  your  waste  will  net  f25  per 
acre.  I  vxm  five  or  six  pigs  to  an  acre,  and  like  to  have  good  ^oats 
in  the  spring  and  they  will  nearly  live  on  the  grass  and  fallen  apples 
until  early  fall,  then  sell  at  a  good  price  to  the  sausage  makers.  The 
fallen  apples  made  into  cider  for  vinegar  also  help  up  the  revenues, 
when  your  pigs  do  not  eat  aU  of  them.  After  the  pigs  are  in  sau- 
sages, your  poor  apples  not  fit  for  market,  ought  to  go  into  your  vine- 
gar casks.  If  you  have  five  or  six  pigs  to  every  acre  you  will  not  need 
much  fertilizer,  for  they  will  evenly  cover  your  orchard  with  the  best 
of  manure,  and  will  help  your  fruit  by  eating  the  many  worms.  On 
an  average  you  ought  to  get  100  bushels  of  good  apples  per  annum, 
per  acre.  In  this  county  (Bucks),  we  expect  a  good  crop  from  a  tree 
every  other  year,  and  they  are  often  sold  at  public  auction  on  the  tree 
at  an  average  price  of  f  2  per  tree,  or  f  50  per  acre,  the  purchaser  do- 
ing all  the  picking,  sorting,  packing,  etc.  Your  waste  product  in  pigs 
and  vinegar  will  more  than  pay  all  expenses  of  trimming,  auctioneer, 
etc.,  and  the  f  50  is  your  net  revenue. 

Now  I  have  tried  to  be  conservative  in  all  my  figures,  basing  them 
on  several  years  of  practical  work  with  fruits,  having  25  acres  of  ai>- 
ple  and  pear  orchard,  5  acres  of  strawberries,  and  less  of  currants  and 
raspberries,  I  can  safely  say  that  if  a  man  had  10  acres  divided  be- 
tween strawberries,  currants  and  raspberies,  he  ought  to  clear  f750 
from  them,  and  ten  acres  of  Kieffers  at  the  present  prices,  f  1,000  and 
ten  acres  of  apples  f  500,  or  a  grand  total  of  |2,250.  If  you  do  not 
care  for  the  smaller  fruits,  have  20  acres  of  each  100  of  your  farm  in 
apples,  20x50  or  f  1,000.  Will  your  other  80  acres  yield  in  the  same 
proportion? 

These  facts  show  you  the  good  of  '^Horticulture  as  an  adjunct  to 
.\griculture,"  and  the  sooner  our  farmers  learn  to  diversify  their  farm- 
ing the  better,  and  the  labor  comes  in  very  nicely  with  other  farm 
work,  and  varies  the  monotony  of  the  farmer's  life. 

In  closing,  let  me  drop  the  caution  to  all  new  beginners  In  orchard- 
ing, to  be  very  careful  of  whom  you  buy  your  stock.  Bo  not  buy  of 
every  tree  agent  who  may  chance  to  call  on  you,  for  if  you  do,  disap- 
pointment will  probably  be  your  lot  Your  stock  may  not  be  good 
and  probably  will  not  be  tnie  to  name.  Only  buy  of  firms  of  ac- 
knowledged reputation  and  only  varieties  known  to  be  profitable  in 
your  immediate  neighborhood.  An  apple  that  is  a  grand  success  in 
one  county,  or  State,  is  often  an  utter  failure  In  another.  If  you  want 
to  try  new  varieties,  or  varietieslittle  known  in  your  section  (and  we 
all  like  to  experiment)  content  yourself  with  one  or  two  trees  at  a 
time.  Before  planting  an  apple  or  pear  orchard  have  a  definite 
object  in  view.  If  you  expect  to  ship  at  a  distance,  have  but  few 
varieties,  for  two  reaJ'ons,  first  there  are  only  a  few  varieties  that  are 
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profitable  to  ship,  and  second,  when  shipping  you  need  to  have  enough 
to  get  the  best  freight  rates.  Of  pears  we  can  only  recommend, 
Clapp's  Favorite,  Bartlett,  Anjou  and  Kieffer,  and  of  apples,  the  late 
fall  and  winter  varieties.  If  near  a  home  market,  plant  to  have  a  suc- 
cession from  the  very  earliest  to  the  latest.  Of  pears  we  recommend 
Buerre-Gifford,  Clapp's  Favorite,  Bartlett,  Seckel,  Sheldon,  Anjou, 
Lawrence,  Kieifer  and  Rutter,  and  of  apples,  (if  planting  an  orchard 
in  Bucks  county),  I  would  plant  June  Eating,  Red  Astrachan,  Sweet 
Bough,  White  Carver,  Maiden's  Blush,  Porter,  Summer  Pearmain, 
("omeH's  Fancy,  Townsend,  Fall  Pippin,  Holland  Pippin,  and  Baldwin, 
Xottingham  Brown,  Smith's  Cider,  Ben  Davis,  Nero,  Roman  Stem, 
Newton  Pippin  and  Ridge  Pippin.  These  lists  would  have  to  be 
varied  slightly  in  each  locality.  By  having  a  succession  you  can  daily 
or  tri-weekly,  supply  families  if  your  orchard  is  small.  If  large  you 
can  supply  the  fruit  dealers,  hucksters  and  grocers  their  fresh  fruits 
most  of  the  year,  and  in  supplying  this  kind  of  trade,  aim  to  have 
something  for  them  all  the  time,  or  else  your  more  enterprising  neigh- 
bor will  steal  away  your  trade. 

Always  grow  the  very  finest,  and  take  the  greatest  care  in  sorting 
your  fruit,  a  few  seconds  on  a  basket  of  firsts,  will  make  them  all 
grade  as  seconds,  while  the  careless  appearance  of  a  package  will 
often  take  off  20  per  cent  of  the  price,  or  much  more  than  the  profit. 
On  the  other  hand  care  will  soon  give  the  grower  a  reputation  that 
will  half  sell  his  crop,  especially  in  the  time  of  glut.  The  young  man 
who  plants  and  grows  a  nice  orchard  carefully,  becomes  very  much  at- 
tached to  it,  and  is  not  apt  to  say  "farming  does  not  pay."  On  the 
contrary  he  says,  farming  and  fruit  growing  does  pay,  both  directly 
in  cash  and  indirectly  in  healthy  families,  made  more  healthy  by  lib- 
eral diet  of  fresh  and  cook  fruits.  Cultivate  a  love  for  the  business. 
Some  are  bom  horticulturists,  others  by  perseverance,  intelligence 
and  business  ability  become  such. 

Adjourned. 


AFTERNOON  SESSION. 


The  following  report  on  flowers  and  fruits  at  the  Experiment  Sta- 
tion of  Pennsylvania  State  College  for  1893,  was  read  by  Prof.  Geo.  C. 
Butz,  the  Horticulturist  at  the  college. 

The  originators  of  new  varieties  of  horticultural  products  are  be- 
ginning to  realize  the  great  benefit  which  the  experiment  stations'may 
be  to  them.  The  time  had  come  when  so  much  fraud  was  perpe- 
trated through  the  introduction  of  new  varieties  by  the  use  of  decep- 
tive illustrations,  and  high  sounding  descriptions  of  all  the  desirable 
qualities  and  excellences  of  the  novelties,  which  proved  so  often  to 
be  unfaithful,  that  no  honest  description  confined  to  the  truth  of  facts 
was  suflScient  to  launch  a  truly  good  and  worthy  thing  upon  a  success- 
ful career,  all  extravagance  in  description  and  illustration  was  con- 
sidered as  advertisement  necessary  to  success,  and  this  success  some- 
times led  to  the  retaining  of  an  old  variety  of  fruit  or  flower,  apply- 
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ing  a  new  description  full  of  tke  highest  praise  and  thus  swindling 
the  public  in  a  somewhat  innocent  way.  The  experiment  stations  are 
beginning  to  exert  a  checking  influence  upon  such  fraudulent  prac- 
tices, and  the  originator,  whose  reputation  is  his  capital,  is  anxious 
that  his  customers  should  find  his  products  equal  to  his  claims.  It  is 
becoming  customary  therefore  to  send  promising  novelties  to  be  tested 
at  the  stations  and  receive  an  official  report  before  or  as  soon  as  the 
novelty  is  ready  for  extensive  introduction.  On  the  other  hand,  the 
public  will  benefit  by  the  protection  afforded  by  an  official  oversight 
upon  the  new  fruits,  flowers  and  vegetable  offered  for  sale. 

The  control  of  fertilizers  has  a  fixed  duty  and  value  in  the  agricul- 
ture of  this  country,  and  the  seed  control  stations  of  Germany  have 
done  much  in  maintaining  the  purity  of  seeds,  and  similarly  it  is  legit- 
imately the  work  of  our  stations  to  pi-event  fraud  in  the  introduc- 
tion of  horticultural  novelties,  which  is  becoming  more  exten- 
sive each  succeeding  year.  Your  secretary  requested  me  to  make 
some  report  upon  this  kind  of  the  work  being  done  at  the  Penn- 
sylvania station,  and  after  collecting  a  few  results,  I  realized  that  it 
would  be  a  long  and  tedious  paper  to  cover  the  entire  field,  and  there- 
fore I  will  not  attempt  to  do  so.  I  might  properly  preface  this  report 
with  a  brief  exposition  of  the  relations  between  the  originator  and  the 
station  as  fixed  by  the  horticulturists  in  convention.  The  originator 
must  send  the  plants,  scions,  or  seeds  prepaid,  and  only  of  such  as 
have  given  some  promise  under  his  own  observation.  A  minimum 
number  or  quantity  of  each  article  is  stipulated: — as,  2  dozen  straw- 
berry plants,  2  fruit  trees,  6  raspberries,  and  so  on,  and  if  less  are 
sent,  no  report  can  be  expected  until  the  station  has  propagated  the 
proper  number  of  plants  from  which  to  take  its  records.  On  the 
other  hand,  the  station  will  not  sell  or  distribute  in  any  manner,  the 
material  novelties,  and  generally  guard  the  interests  of  the  originator 
in  his  control  of  it.  Besides  caring  for  such  acquisitions  the  station 
adds  by  purchase  other  vraieties  that  will  probably  be  of  special  in- 
terest to  its  patrons,  and  thus  disseminate  information  to  the  public. 

Within  the  last  two  years  nearly  200  varieties  of  evergreens  have 
been  acquired  and  planted  in  the  expectation  of  finding  some  valuable 
kinds  suited  to  Pennsylvania,  which  will  afford  a  greater  selection  of 
graceful  and  beautiful  conifera  for  the  ornamentation  of  extensive 
grounds  and  parks.  It  will  be  necessary  to  learn  about  these  trees 
such  points  as  their  hardiness,  how  the  color  of  the  foliage  is  affected 
by  winter,  how  the  habit  is  affected  by  our  climate,  how  easily  trans- 
planted, how  rapidly  they  will  reach  an  ornamental  size,  how  soon 
they  will  reach  maturity,  etc.  Such  work  is  being  extended  also  in 
the  lines  of  other  ornamental  plants. 

The  selection  of  the  larger  fruits  from  among  foreign  sorts  and  the 
new  ones  origfinating  in  this  country  requires  a  briefer  term  of  years 
than  is  necessary  for  a  study  of  the  development  of  a  tree.  It  is  a 
very  slow  process  to  introduce  a  new  fruit  of  this  class,  and  those 
which  do  appear  are  p^enerally  traced  to  an  accidental  origin,  dating 
back  many  years.  This,  of  course,  will  continue  to  be  so,  largely 
from  the  nature  of  the  case,  since  no  man  can  foresee  any  pecuniary 
returns  for  his  own  lifetime. 

With  regard  to  the  small  fruits,  however,  such  reward  may  be  ex- 
pected, and  the  work  of  manufacturing,  as  it  were,  new  varieties  is 
more  generally  undertaken. 
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Strawberries. 

There  are  but  few  troublesome  questions  in  the  cultivation  of  the 
strawberry,  and  when  these  are  properly  answered  the  cultivator  will 
find  this  crop  a  very  easy  and  profitable  one  to  grow.  There  is  no 
question  about  soil,  since  the  most  excellent  results  have  been  ob- 
tained from  all  conditions  of  soil  that  will  grow  weeds,  retain  moist- 
ure and  permit  of  easy  cultivation  with  hoise  and  hoe.  There  is  di- 
versity of  opinion  in  regard  to  growing  the  plants  in  hills  free  from 
runners,  or  in  the  matted  row,  but  this  diversity  of  opinion  is  no 
greater  than  the  diversity  of  results  obtained  from  experiments  upon 
this  subject. 

It  is  customary  to  grow  the  plants  in  matted  rows  because  this 
method  requires  less  attention  in  cultivation.  The  berries  are  kept 
clean,  no  mulching  being  net^essarj'  for  that  purpos<%  and  as  there  are 
more  plants  per  acre,  the  yield  is  presum;ibly  greater  than  in  the 
^Qiill  system"  of  cultivation.  Arguments  tbat  carry  some  weight  are 
frequently  put  forth  in  favor  of  the  latter  system,  and  trials  are  made 
upon  a  small  scale  by  the  market  gardener,  but  never  with  sufficient 
accuracy  and  attention  to  determine  the  relative  merits  of  the  two 
systems.  The  recent  crop  has  afforded  us  results  touching  upon 
this  question  and  they  will  be  read  with  much  interest  by  persons 
cultivating  the  strawberry. 

Among  thirty-five  varieties  planted  side  by  side  and  cultivated  in 
the  two  ways,  twenty-four  yielded  heavier  crops  in  the  mat  and  eleven 
in  the  hills.  The  total  jield  from  mats  was  ten  per  cent,  better  than 
the  total  yield  from  hills.  The  weights  of  the  first  pickings,  June 
12,  and  the  last,  July  5,  were  greater  from  mats  in  each  case  by  about 
fifty  per  *cent.  Kentucky,  Crescent,  Van  Deman  and  Governor 
Hoard  were  better  in  hills  than  in  mat. 

In  a  direct  comparison  of  fifteen  varieties  with,  the  results  of  a  similar 
experiment  at  the  Michigan  Station,  there  seemed  to  be  agreement 
in  only  six  of  these;  and  of  these  fifteen  varieties  we  find  only  five 
favoring  the  hill  system,  while  Michigan  Station  reports  nine  out  of 
fifteen  favoring  the  hill  system.  The  inference  here  is  that  there  is 
not  sufficient  regularity  in  results  from  different  sections  and  condi- 
tions of  soil  and  climate  to  claim  undoubted  superiority  for  either  sys- 
tem of  cultivation.  , 

The  question  of  varieties  will  always  be  an  open  one,  because  of 
the  continual  addition  of  new  ones  having  new  and  greater  merits. 
The  quantity,  time  and  quality  of  yield  will  be  the  principal  criteria 
to  judge  this  matter  by.  The  heaviest  yield  of  all  the  varieties  tested 
last  year,  numbering  forty,  belongs  to  the  Greenville  by  the  mat  sys- 
tem. This  variety  has  borne  a  good  report  as  long  as  it  has  been 
grown  here.  The  berry  is  large,  ripens  well,  of  good  color,  comes 
early  and  stays  late.  There  was  a  quart  of  berries  for  every  eight 
inches  of  row  calculated  from  the  total  figures  of  yield.  The  next  in 
largeness  of  yield  was  Shuster's  Gem,  another  new  berry  of  great 
merit.  The  roll  of  honor  in  yield  and  beauty  of  berry,  as  made  up 
from  the  rc^ports  of  this  season,  is  as  follows:  1  Greenville,  2  Shuster's 
Gem,  3  Ohio  Centennial,  specially  noted  as  the  largest  berry  which 
ripens  well  and  has  a  fine  color  and  flavor;  4  Parker  Earle,  though 
one  \\  (H^k  Inter  than  the  earliest,  the  yield  was  heavy  and  of  good  ber- 
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ries;  5  Van  Deman,  one  of  the  earliest  with  a  medium  sized  befry 
and  a  constantly  good  yield  through  three  weeks;  6  Crescent,  this 
good  old  standard  must  at  last  acknowledge  defeat  in  point  of  yield 
and  suffer  greatly  from  a  lack  of  quality  in  its  berry;  7,  Crawford 
stands  next  in  order  of  yield  and  can  boast  of  a  good  and  medium 
sized  berry;  8  Wilson's  Albany,  9  Governor  Hoard  and  10  Charles 
Downing.  The  five  earliest  varieties  were,  in  the  order  of  the  heaviest 
yields  at  the  first  picking,  1  Mitchell's  Early,  2  Van  Deman,  3  Cres- 
cent, 4  West  Lawn  and  5  Shuster's  Grem.  The  five  latest  varieties 
were,  in  the  order  of  the  heaviest  yields  at  last  picking,  1  Parker 
Earle,  2  Townsend,  3  Crawford,  4  Eureka  and  5  Kentucky. 

By  observing  the  newer  varieties,  in  the  light  of  recent  experience, 
and  considering  each  by  itself,  the  following  special  notes  are  derived : 

Van  Deman  is  classed  as  a  vigorous  plant,  making  runners  only  in 
a  moderate  degree;  the  foliage  is  slightly  affected  by  rust,  but  not 
seriously.  The  berry  is  medium  in  size,  ripening  evenly  in  a  bright 
dark  red  color,  the  flavor  is  pleasant  and  very  sweet.  In  yield  of  fruit 
the  past  season,  when  all  varieties  were  perhaps  doing  their  best, 
this  variety  excelled  Crescent,  It  can  be  recommended  for  extensive 
planting,  as  well  as  for  the  more  limited  and  direct  use  in  the  home 
garden.    The  flower  is  perfect. 

Shuster's  Gem  is  one  of  the  most  vigorous  and  healthy  plants  of  the 
present  improved  sorts.  It  mats  up  a  row  almost  as  rapidly  as  Cres- 
cent and  Kentucky.  It  has  fine  looking  berries  from  the  beginning 
to  the  end  of  its  yield.  The  fruit  is  large  and  ripens  evenly;  the  flesh 
is  firm  and  sweet.  The  seeds  are  deeply  fitted  and  the  calyx  is  large. 
The  flower  is  nearly  perfect. 

Governor  Hoard  is  a  good  berry  and  will  generally  give  satisfaction 
as  a  large  berry.  It  is  remarkably  hardy  and  fairly  productive.  It 
has  been  tested  at  various  experiment  stations  under  the  label  Lou- 
don No.  15. 

Greenville  is  a  recent  introduction  from  Ohio.  It  is  deserving  of 
much  praise  and  extensive  planting.  We  have  tested  this  variety 
for  four  years,  although  it  has  been  exposed  for  sale  only  two  years, 
and  we  can  recommend  it  with  even  higher  praise  than  that  of  a 
briefer  experience.  The  plants  are  strong  growers,  matting  rapidly, 
and  have  been  quite  free  from  rust,  as  compared  with  its  neighbors  in 
the  field.  The  berries  have  the  size  of  Sharpless,  being  very  large, 
but  excel  in  ripening  evenly.  The  flavor  is  sweet  and  of  good  quality, 
and  its  productiveness  was  far  above  any  other  tested.  It  began 
ripening  with  Crescent,  but  yielded  profitable  pickings  five  days 
longer. 

Banquet  is  a  variety  from  New  York  State,  which  we  have  tested 
for  three  years.  Its  berries  are  medium  in  size  and  bright  red  in 
color,  but  lacks  in  productiveness,  is  backward  in  making  runners 
and  does  not  possess  great  vigor. 

Michel's  Early  ripened  several  days  before  the  general  crop  began, 
but  lacked  too  much  in  its  yield  to  be  of  much  use.  After  the  first 
week,  the  pickings  were  very  much  h^sened.  The  berry  is  round, 
medium  size,  light  red  and  sweet,  but  too  Roft  for  shipf  ing. 

West  Lawn  is  a  variety  from  Arkansas.  It  has  a  very  fine  berry 
that  is  remarkably  sweet,  with  solid  substance  and  fair  size.  The 
flowers  are  imperfect  and  the  plants  show  excellent  vigor.  Another 
season  is  necessary  to  make  a  full  test  of  its  productiveness. 
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Crawford  has  several  pronounced  qualities  that  stamp  it  as  a 
profitable  strawberry.  It  is  scaled  with  the  highest  degree  of  vigor, 
the  freest  from  rust  and  the  smallest  number  of  seeds  in  the  berry. 
This  is  elongated,  light  red,  large  and  solid,  with  a  sub-acid  flavor 
and  a  record  for  yield  in  its  second  year  equal  to  that  of  Crescent 
Its  period  of  ripe  fruit  extended  through  three  and  one-half  weeks. 
It  deserves  attention  from  our  large  growers. 

Warfield  has  generally  sustained  a  good  report  from  different  sta- 
tions. Its  fruit  is  dark  red,  large,  broadly  conical,  with  a  very  large 
calyx.  It  ripens  well,  has  few  seeds  and  the  yield  is  a  profitable  one. 
"  Haverland,  like  the  preceding,  is  more  or  less  known  in  cultivation. 
The  plants  are  vigorous,  producing  runners  freely.  The  berry  is  long 
conical,  with  a  smooth  neck  under  the  large  calyx.  It  is  scarlet,  with 
a  solid  substance,  and  altogether  making  a  very  good  appearance. 
The  yield  is  very  good  for  two  and  a  half  weeks. 

Ohio  Centennial  is  a  new  variety  from  Ohio,  yielding  the  largest 
berry  yet  produced  at  this  station.  The  substance  is  solid  and  sweet, 
the  color  light  red  and  the  calyx  is  very  large.  The  plants  are  large 
and  vigorous  and  the  flowers  perfect.  The  highest  success  with  this 
variety  is  attained  by  growing  in  hills.  In  this  the  second  season  from 
planting  the  yield  of  fruit  in  weight  was  next  to  Greenville,  the  high- 
est of  our  tests.    It  is  a  late  variety. 

Of  the  many  other  varieties  on  trial  several  show  excellent  traits 
of  character,  but  require  a  more  thorough  test  before  a  faithful  report 
can  be  made. 

Raspberries. 

A  new  plantation  of  raspberries  was  made  two  years  ago,  and  these 
plants  came  into  excellent  bearing  in  the  past  season . 

It  is  an  easy  matter  to  secure  enough  raspberries  for  home  use 
from  a  few  plants,  little  regard  being  paid  to  the  selection  of  variety 
or  location  of  the  bushes  in  the  garden.  He  who  grows  for  market, 
however,  will  profit  by  a  little  attention  to  the  kind  of  berries  he 
produces.  In  color  he  may  have  yellow,  red,  purple  and  black,  and 
in  Pennsylvania  he  will  find  that  none  of  them  require  winter  protec- 
tion. For  yellow,  the  Caroline  and  Brinkle's  Orange  are  very  profitable 
berries.  For  red,  the  Marlboro,  Cuthbert  and  Rancocas.  For  purple, 
Shaffer's  Colossal,  and  for  black  the  Souhegan,  Mammoth  Cluster  and 
Ohio.  These  are  all  well  tested  varieties  which  can  be  recommended 
for  productiveness,  covering  a  period  from  June  20  to  August  1,  with 
profitable  pickings.  New  varieties  appear  each  year  and  demand 
some  attention  from  berry  growers.  Among  these  the  following  have 
been  tested  at  this  station : 

Ada.  The  plant  is  strong,  with  a  whitish  green,  thorny  stalk  and 
bristly  hairs  on  the  fruit  stems;  the  berry  is  not  large,  although  the 
several  drupes  are  large,  making  the  berry  rather  soft.  It  is  reddish 
black  in  color  and  slightly  acid  in  taste.  One  season  is  not  enough 
to  determine  productiveness,  but  the  berry  itself  has  little  to  recom- 
mend this  variety. 

Brackett's  101.  A  very  vigorous  plant  with  thorny  stems,  foliage 
slightly  attacked  by  rust.  The  berry  is  very  large,  in  fact  the  largest 
blaokeap  in  our  garden.  The  several  drupes  are  large,  with  a  rather 
6B-7-94 
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firm  substance  that  is  sweet  and  possessed  of  a  good  flavor.  Another 
year  is  necessary  to  determine  its  earliness  and  productiveness. 

Columbian.  The  plants  and  berries  of  this  variety  resemble 
Shaffer's  Colossal.  These  two  are  of  a  t^-pe  very  different  from  the 
other  raspberries,  ('olumbian  is  described  by  its  originator,  Mr.  J. 
T.  Thompson,  of  Oneida,  N.  Y.,  as  a  seedling  of  the  Cuthbert  grown 
near  the  Gregg,  and  therefore  believed  to  be  a  cross  between  the  black 
and  red  raspberries.  It  is  a  prolific  bearer  and  a  most  vigorous 
grower;  the  canes  this  second  year  from  planting  are  erect  and  from 
j^ix  to  eight  feet  high,  the  berries  are  very  large,  purple,  and  in  total 
yield  there  was  nearly  twice  the  weight  of  berries  from  the  best  red 
or  black  variety. 

Older.  The  plants  are  vigorous,  with  light  purple,  thorny  stalks. 
Tlie  berries  are  very  large,  round,  and  in  colo  range  from  purple  to 
black.  They  are  quite  soft,  slightly  acid  and  in  flavor  cannot  be  con- 
sidered excellent  It  ripens  late  and  finishes  early.  Nothing  can  be 
said  of  its  bearing  qualities  at  this  writing. 

Smith's  I^rolLfic.  Stout  canes  are  produced  by  this  plant  and  its 
fruit  is  borne  in  large  clusters.  The  berries  are  very  fine,  being  of 
medium  size,  made  up  of  small  drupes  which  are  very  black  and  sweet, 
possessing  a  good  flavor.  TVTien  the  plants  have  made  a  good  stand 
they  should  produce  a  large  yield  of  fruit,  which  another  season  might 
prove  to  us. 

Thompson's  Early  Prolific.  The  principal  merit  claimed  for  this 
variety  is  its  earliness,  which  was  not  marked  in  this,  its  first  fruiting 
season  with  us.  Pickings  were  made  continuously  until  August  1. 
The  berries  are  very  large,  light  i*ed  in  color,  with  the  prevailing 
flavor  of  the  red  berries.  Other  new  varieties  on  tnal  have  not  fruited 
sufliciently  to  merit  notices. 

Blackberries. 

Only  a  few  new  blackberries  have  fruited  enough  to  make  a  report 
upon.  It  is  to  be  remembered  that  the  mere  report  upon  something 
new  should  not  carry  with  it  the  impression  that  the  new  is  better 
than  the  old.  A  direct  comparative  test  is  always  necessary  to  pass 
a  trustworthy  judgment  ui)or  a  variety  of  any  fruit  You  are  well 
aware  that  we  cannot  compare  this  year's  results  of  one  variety  with 
last  year's  results  of  another.  Neither  can  w^e  properly  compare  the 
results  of  one  variety  in  one  garden  with  the  resultsof  another  variety 
in  a  different  garden.  Therefore,  we  have  ahvays  retained  a  large 
proportion  of  standard  varieties  of  fruits  in  the  grounds  where  we  are 
testing  the  novelties  sent  us. 

Early  Harvest  blackberry  has  regularly  been  the  earliest  to  ripen 
with  us,  and  besides  yielding  heavily  it  yields  through  a  very  long 
period.  The  fruit  is  medium  in  size,  sweet,  and  quite  solid,  making  it 
easy  to  handle  for  distant  markets. 

Eldorado  is  a  variety  sent  us  in  1891  from  Greenville,  Ohio,  for  trial 
in  this  State,  and  thus  far  we  have  found  it  to  be  our  heaviest  bearer. 
From  some  recent  coiTespondence  concerning  it,  I  apprehend  that  the 
entire  stock  has  been  sold  to  a  nursery  company,  w^ho  will  put  it  upon 
the  market  this  coming  spring.  The  berry  is  black  and  very  sweet; 
it  is  medium  in  size  and  from  round  to  conical  in  shape.     It  ripens 


Pennsylvania  State  College  Ac 


RASPBERRY  CHAR' 


NAME. 

HanseU,  ■■- B. 

Mam.  Cluster, B. 

Thompson, B. 

Marlboro,  B. 

Brandywine, B. 

Philadelphia, B. 

Cuthhert, B. 

Bancocas, -B. 

Herstine, B. 

Smith's  Prolific, — B. 

Thompson's  Prolific,    B. 

Older, B. 

Ohio, - B. 

Bracket's  101, B. 

Brinkle's  Orange, Y. 

Turner,  B. 

Gregg, B. 

Shaffer's  Colossal, P. 

Golden  Queen, Y. 

Columbia, P. 

Caroline, Pk. 


June  28. 


July  6. 


COLOR  OF  BERRY. 

R.— Red. 


B.— Black. 


P.—Purple. 
Pk.-Piiik. 


icuLTURAL  Experiment  Station. 

'OR  CROP  OF  1893. 


July  tQ.  July  2S.  Aug.  2, 


Tieldia 
13  Plaou. 


SS7^ 

457S 
1140 

3^55 
P^^^^^^"^^^^^^^^^^^^^^^"^^^^^^^"  SS43 

(^^■■^^^^^^^■^^^^^i^^^^^^^^i^M"^^   3r2o 

24J2 

^^^^^^^^  i^57 

4ogo 

8460 

4^45 
^5330 

go6o 
^4550 

^q6s 


No.  7.]  State  Horticultural  Association.  6S 

evenly  but  not  very  early.  The  plants  are  vigorous  and  hardy,  and 
are  not  much  attacked  by  rust.  We  consider  this  a  very  commenda- 
ble berry. 

Jewett  is  a  new  variety  sent  us  by  the  Lovett  Company,  of  New 
Jersey.  The  plants  have  shown  great  hardiness  and  vigor,  the  canes 
are  strong  and  the  foliage  is  vigorous  and  healthy.  The  berry  is 
large,  round,  purplish  black  and  firm,  although  the  single  drupes  are 
large  and  fleshy.  The  berries  do  not  ripen  very  evenly  and  therefore 
are  likely  to  be  picked  before  fully  ripe  and  often  found  to  be  sour. 
It  is  a  valuable  late  berry,  running  late  in  August. 

Snyder  is  a  well  tried  variety,  good  for  either  home  or  commercial 
gardens.  It  yields  heavily,  but  during  a  more  limited  period  than  the 
preceding  one. 

Mr.  Chase.  What  is  the  size  of  Eldorado  compared  with  Snyder 
blackberry? 

Prof.  Butz.  It  is  hardly  as  large  as  Snyder.  We  have  not  fruited 
the  Japan  Wineberry. 

Mr.  Suavely.  A  gentleman  in  Lebanon  county  finds  the  Wineberry 
productive,  and  salable  at  market. 


PROPER  GRADING  OF  FRUIT,  EIHJ. 


Bj  W.  B.  K.  Johnson,  Allentown,  Pa. 


Mr.  Chairman,  Members  of  the  Pennsylvania  Horticultural  Society : 

I  find,  to  have  a  proper  standard,  whereby  fruits  of  all  descriptions 
are  to  be  graded,  is  not  as  easily  accomplished  as  it  may  appear  on 
its  surface,  except,  so  far  as  individuals  may  grade  their  own  product, 
but,  to  have  a  general  grading  throughout  this  Commonwealth,  we 
must  have  some  legislative  co-operation,  the  enforcement  of  such 
laws  enacted  by  our  legislature.  To-day  we  have  men  authorized 
to  inspect  flour,  coal  oil,  whiskies,  etc.,  placing  their  official  mark  on 
each  article  inspected;  is  bought  and  sold  by  its  grade,  as  marked 
upon  each  case  containing  the  inspected  article,  while  fruit  and 
vegetables  used  daily  in  every  family  within  the  confines  of  this  State, 
may,  over  this  whole  Western  Continent,  even  to  the  four  quarters 
of  the  globe,  and  as  a  healthful  diet  recognized  the  world  over. 

Grading  fruit  is  not  simply  separating  the  better  from  the  inferior. 
There  is  another  grading  which  is  pre-eminent,  and  that  is  a  uniform 
measure.  Our  old  standard  measures  of  half  bushel  and  peck  and 
others  become  so  old  .fashioned  that  they  are  a  mere  figure  head  with 
many  of  our  fruit  dealers.  The  per  cent,  of  fruit  and  vegetables 
measured  by  these  measures,  I  fear,  is  exceedingly  small;  it  has  be- 
come a  custom  to  use  barrels,  crates,  baskets,  berry  boxes  and  others 
to  carry  fruit  and  to  ship  to  distant  markets.  To  do  this  we  have  no 
fault  to  find.     Wherein  we  do  have  fault  to  find  is  the  various  sizes. 
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I  will  take  for  an  example  the  basket  There  are  tive-eightha  or  ten- 
sixteenths,  one-half  or  eight-sixteenths  and  seven-sixteenths  bushel 
baskets;  each  of  these  sizes  is  a  basket  of  the  original  intention.  1 
doubt  if  any  wrong  was  intended,  but,  it  has  opened  the  doors  wide 
for  the  perpetration  of  fraud,  the  inexperienced  in  the  siz<  s  of  baskets 
thinking  a  basket  means  a  half  a  bushel,  and  when  thej  bring  their 
produce,  whether  fruit  or  vegetables,  to  the  dealer,  the  buyer  bargains 
for  at  so  much  a  basket.  When  the  bargain  is  completed  the  dealer 
brings  his  five-eighths  or  ten-sixteenths  bushel  basket  and  wants 
them  filled  roimd  full.  The  farmer  figures  twenty  bushels  will  fill 
forty  half-bushel  baskets,  but,  when  he  counts  the  baskets  he  only 
finds  thirty-two.  A  dispute  ains<*s,  but  being  sold  by  the  basket 
and  bought  by  the  basket,  the  faimer  takes  his  pay,  but  uses 
his  mental  arithmetic,  and  at  home  his  written  arithmetic, 
until  he  finds  out  that  the  baskets  he  filled  must  be  five-eighths 
bushel  baskets.  There  i«  where  1  lost  my  four  bushels  of 
fruit  Well,  the  farmer  has  left  the  dealer's  place;  the  dealer 
fills  his  seven-sixteenths  bushel  baskets,  or  fourteen  quart  bas- 
kets, and  the  farmer's  twenty  bushels  fills  forty-five  and  five-sevenths 
baskets.  He  paid  for  thirty-two  baskets,  now  offers  forty-five  and 
five-sevenths  baskets,  gaining  on  these  twenty  bushels  thirteen  and 
tive  sevenths  baskets.  By  buying  in  five-eighths  and  selling  in  seven- 
sixteenths,  such  dealers  are  generally  the  loudest  complainers;  there 
is  no  money  in  fruit,  why  I  sell  that  fruit  there  at  the  same  price  per 
basket  as  I  paid  for  it.  And,  in  order  to  make  their,  or  his,  asser- 
tion strong  and  a  semblance  to  truth,  is  willing  to  show  the  bill.  For 
such  tricksters  we  need  wise  legislation  and  the  co-operation  of  good, 
honest  merchants,  and  backed  by  every  horticultural  association  in 
the  land,  that  barrels,  crates,  boxes,  etc.,  are  of  such  sizes  that  every 
buyer  knows  what  he  gets  and  every  seller  knows  what  he  gives.  It 
often  surprises  me  in  the  sizes  of  berry  boxes  returned  empty.  In  the 
pint  and  quart  boxes  it  seems  that  every  manufactuivr  has  his  own 
notion  about  the  size,  or  else,  in  their  calculations,  must  figure  on 
liquid  measure.  I  do  not  remember  ever  having  my  crate  returned, 
where  boxes  were  mixed  from  other  manufacturers,  that  they  held 
alike,  even  some  one-sixth  less  than  my  quarts,  and  yet  some  one  sold 
that  box  for  a  quart.  We  shall  now  consider  the  preparation  for  the 
market,  whether  fruit  or  vegetables,  careful  picking,  careful  handling, 
scrupulously  clean  baskets  and  boxes  free  from  last  year's  mould  and 
stains  adds  largely  to  quick  sales  and  better  prices.  Often  one  bad, 
over-ripe  berry  injures  the  sale  of  the  box;  one  bad  peach  hurts  the 
whole  basket;  one  bruised  or  brown  spotted  pear  rots  the  whole  bas 
ket.  Next  in  order  is  the  grading.  I  am  sorry  to  say  that  there  is 
no  established  schedule  in  this  country.  The  American  Pomological 
Society  has  been  making  wonderful  improvements  in  the  cataloguing 
.  of  fruits,  raising  the  standard  of  all  fruits,  and  as  it  is  the  highest 
authority  on  this  continent,  it  will  work  its  way  onward  until  onr 
American  fruits  will  be  recognized  by  quality  and  protected  by  tne 
government,  and  by  horticultural  associations  like  this,  is  bringing 
its  needed  reform  and  protection  to  their  respective  legislatures,  and 
when  supported  by  the  strong  arm  of  those  horticultural  associations 
our  legislatures  wiU  give  heed  to  their  wants  and  desires.  As  there  is 
no  established  schedule,  I  will  give  my  idea,  through  observations  at 
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home  and  abmad.  I  might  here  remark  that  the  grading  of  fruit 
must  be  twofold;  one  for  home  or  nearby  markets,  another  for  more 
distant.  For  convenience  sake  I  will  make  three  classes  and  culls, 
1st,  2d,  3d  and  culls.  The  first  class  must  be  the  largest,  best  covered, 
most  perfect  matured  growth;  second  should  be  of  a  fair  size,  with 
only  slight  defects,  which  would  otherwise  bring  it  into  first;  third,  all 
wormy,  fruit,  scabbed,  more  or  less  irregular  in  size  and  form;  culls 
from  such  that  will  not  pass  for  thii*d,  and  rather  better  than  need 
be  for  cider  vinegar.  One  schedule  will  not  answer  for  apples,  pears, 
peaches,  plums,  quinces  and  berries;  as  the  fruit  differs  so  will  its 
schedules,  and  as  the  time  limit  will  not  permit  me  to  enter  them  aU, 
I  will  take  one  or  two,  and  if  there  is  time,  I  should  like  to  hear  it 
discussed.  As  the  pear  is  one  of  the  fruits  of  which  all  should  know 
mone  about  it  than  we  do,  I  will  take  it  first.  In  order  to  have  first- 
class  fruit  we  must  try  and  grow  it  well  develoj)ed,  gathered  at  its 
proper  time,  well  colored  in  the  ripening,  studying  your  market,  using 
judgment  in  the  assortment  for  shipping,  or  the  home  market,  having 
the  fruit  as  near  alike  in  ripening  as  possible  which  enter  the  crate, 
barrel  or  box;  never  allow  a  single  pear  too  highly  ripened  to  get  in 
with  those  to  be  shipped,  or  you  may  lose  your  whole  box.  Always 
sell  your  highly  rii)ened  pears  at  home,  have  your  first  class,  second 
class  and  third  class,  grade  them  carefully,  wrap  them  in  thin  pai)er 
for  that  purpose,  to  keep  them  from  chafing,  never  use  too  large  crates 
or  boxes;  half  a  bushel  is  large  enough,  the  sides  should  be  smoothly 
planed  to  keep  the  fruit  from  being  discolored.  Then,  if  properly 
handled,  your  fruit  will  open  beautifully  and  you  stand  a  very  fair 
chance  to  get  remunerative  prices.  Never  ship  wormy  pears  or  scab- 
bed pears;  sell  them  at  home.  Never  ship  pears  with  stems  broken 
off  if  you  can  avoid  it. 

Peaches,  whenever  the  season  permits,  I  grade  them.  Varieties 
differ  in  sizes,  and  so  the  number  of  peaches  depends  on  their  size  to 
fill  a  half  a  bushel  basket.  When  they  run  very  large  I  grade  them 
60  to  70,  70  to  80,  80  to  90  or  100,  100  to  150  peaches  to  the  basket. 
First  class  means  clean,  well  colored,  well  grown  fruit;  then  a  second 
class  and  a  third  class.  Alw^ays  have  your  fruit  uniform  fmm  top  to 
bottom;  nev^er  put  the  little,  insipid,  imperfect  fruit  at  the  bottom  and 
top  off  with  a  few  good  peaches,  witli  a  sprig  on  the  top.  It  is  not 
honest,  and  your  brand,  whether  strictly  first  class  or  falsely  packed, 
will  soon  be  known  in  the  market  and  dealers,  reputable  dealers,  will 
avoid  the  topped  baskets,  as  their  customers  have  no  use  for  such 
fruit  if  others  is  to  be  had. 

Apples.  I  scarcely  know  how  to  get  at  them,  as  they  are  mostly 
sold  by  the  barrel,  ha\1ng  one  layer  at  the  bottom,  another  at  the 
head,  of  fair  fniit,  while  the  middle  of  the  barrel  is  filled  with  culls 
and  wormy  fruit.  I  once  saw  a  lot  of  men  barreling  apples  in  York 
State.  By  the  number  of  barrels  the  pile  must  have  been  a  pretty 
big  one.  After  being  all  barreled  there  was  probably  one  and  a  half 
barrel  of  c\ills  left,  fit  for  nothing  but  hog  feed.  The  barrels  were  all 
marked  selected.  To  ship  such  apples  on  the  English  market  would 
have  been  a  ruinous  business,  for  there  the  fruit  must  be  uniform, 
well  colored,  and  I  have  heard  it  remarked  that  three  wormy  apples 
would  have  condemned  the  whole  barrel.  Good  apples  always  com- 
mand a  fair  price,  whether  at  home  or  abroad.  The  continent  mostlv 
7* 
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preferg  red  apples,  as  well  as  the  Englisli  islands;  in  America  Boston 
for  green,  New  York  all  sorts,  Chicago  red,  and  thus  each  locality 
differs  somewhat  in  color  and  flavor.  As  only  those  who  made  apple 
culture  a  study,  and  of  course,  a  business  to  grow,  or  observe  their 
growing,  can  know  how  much  they  will  feel  the  tender  touch  of  man's 
kind  and  proper  treatment,  and  under  such  treatment  we  have  such 
a  controlling  power  that  we  have  it  almost  at  our  command,  whether 
we  shall  have  poor,  scrubby  fruit,  scabby,  wormy,  or  fine,  well  grown, 
well  colored,  delicious  fruit,  such  as  the  ancients  would  have  offered 
to  their  gods. 

In  conclusion,  I  will  say  that  graded  fruit  or  vegetables  is  noticed 
by  princes  and  peasants,  and  if  the  peasant  knows  how  to  grade  it 
the  prince  is  ready  to  buy,  and  why  is  it?  Because  its  nice,  catches 
the  eye.  In  many  instances  it  may  not  be  the  quality  as  much  as  the 
care  in  putting  it  up  for  market;  in  others  again  the  better  grower, 
best  colored,  free  from  blemishes  is  the  best  and  most  highly  flavored 
fruit,  and  its  merit  commands  the  better  prices. 

The  Citrus  PYuit.  There  is  no  better  graded  fruit  in  the  world 
than  Florida  and  California  oranges.  And  what  brought  this  fine 
grading  about?  About  a  dozen  years  ago  there  were  some  packing 
houses  established  along  the  St.  John's  river.  As  they  were  con- 
stantly buying  they  were  able  to  grade,  and  wrap  their  fruit,  until  it 
became  an  established  business  throughout  the  State.  I  well  know 
when  orange  shipping  from  Florida  to  Savannah  and  Qmrleston  first 
took  place.  The  grading  of  the  orange  has  taught  shippers  all  over 
the  country  a  lesson,  until  California  ships  its  fine  plums,  apricots, 
peaches,  pears  and  many  other  fruits,  so  that  California  fruit  is  almost 
as  common  on  our  fruit  stand  venders  as  oup  own.  I  predict  that 
Pennsylvania,  having  the  soil,  the  climate  to  grow  any  fruit  that  can 
be  grown  anywhere  on  this  same  latitude,  with  a  finer  and  richer 
flavor  than  almost  any  other  State  on  this  continent,  will  in  the  near 
future  be  one  of  the  great  fruit  gardens  of  America.  We  have  the 
soil  to  grow  giants  of  apple  trees  of  such  sizes  and  dimensions  that  no 
other  State  can  equal,  likewise  the  pear,  the  peach,  the  cherry,  the 
quince  and  others,  but  as  the  grand  old  Keystone  has  been  yielding 
so  richly  in  cereals,  no  attention  has  been  given  to  fruits,  but  rail- 
roads having  its  branches  and  feeders  all  over  the  west,  bringing  its 
grain  to  eastern  markets  at  ruinous  prices,  our  farmers  are  looking  in 
other  directions  to  make  their  bread  and  pay  their  taxes. 

The  Secretary.  Some  of  you  no  doubt  remember  that  at  our  meet- 
ing last  winter,  Mr.  Cooper  stated  that  he  had  made  some  experiments 
with  peach  yellows,  and  believed  he  had  found  a  remedy.  He  de- 
clined to  state  what  the  remedy  was  or  to  give  any  particulars,  but 
promised  in  case  his  experiments  were  successful  another  season,  to 
give  the  results  at  this  meeting.  He  is  not  able  to  be  present  in  per- 
son, but  has  sent  the  following  paper  upon  the  subject  which,  if  in 
order,  I  will  read : 
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Experiments  on  Peach  YeUows. 

Mr.   President  and   Members  of  Pennsylvania   State  Horticultural 

Association: 

I  regret  exceedingly  that  my  fate  seems  to  have  ruled  that  I  can- 
not meet  with  you  as  usual.  But  urgent  calls  from  members  of  the 
board  of  agricidture  finds  me  this  week  in  one  of  the  most  northern 
counties  of  the  State,  working  in  the  interest  of  agriculture  and  hor- 
ticulture. And  while  my  heart  is  with  you  in  the  latter,  duty  dictates 
that  I  should  work  in  another  field  at  this  time.  Your  secretary  wrote 
me  some  time  since  that  I  was  booked  for  some  results  with  Peach 
Yellows. 

About  three  years  since  in  examining  a  few  trees  stricken  with  that 
malady  I  observed  the  bark  seemed  to  be  exceedingly  dry  and  in  an 
unnatural  condition,  and  although  the  time  was  when  they  should  be 
in  vigorous  growth,  the  bark  seemed  hard  and  lifeless.  I  tried  three 
experiments  by  cutting  through  the  outer  coating  and  waited  results, 
in  a  few  days  there  was  quite  an  opening,  as  far  as  the  cutting  had 
been  made;  I  badly  damaged  one  of  the  trees  by  cutting  too  deep, 
which  died  during  the  following  winter.  About  same  time  the  cut- 
ting was  done,  I  applied  a  weak  solution  of  caustic  soda,  to  about  i 
dozen  trees  all  more  or  less  affected,  including  the  3* trees  that  had 
been  scored  from  the  surface  of  ground  as  high  as  I  could  reach.  The 
result  w\as  in  about  2  weeks  a  great  improvement,  and  foliage  appar- 
ently changing  from  their  ^yellow  caste  to  a  more  natural  color. 

Each  year  since  the  first  treatment  was  applied,  I  have  twice  or 
thrice  given  the  trees  a  thorough  wetting  on  the  trunks  and  branches, 
as  far  out  as  possible,  without  injuring  the  foliage,  as  the  solution 
used  would  kill  all  foliage  and  grass  under  the  trees,  as  w^ell  as  cut 
holes  in  clothing,  and  the  skin  of  the  operator  if  it  fell  upon  him.  It 
is  therefore  necessary  to  use  the  greatest  caution  in  applying.  The 
substance  used  was  caustic  soda,  75  per  cent,  pure  oxide  of  sodium, 
one  pound  dissolved  in  2  gallons  water.  For  old  trees  I  find  this  seems 
to  very  materially  assist  them  to  resist  the  effect  of  the  disease.  But 
for  young  trees,  it  is  too  strong  for  the  tender  bark,  and  shall  in  fu- 
ture use  for  them,  double  the  quantity  of  water,  or  4  gallons  water  to 
1  pound  of  caustic  soda. 

I  am  not  sanguine  that  this  will  be  a  cure,  but  I  have  found  the 
trees  that  were  badly  affected  are  yet  in  fair  growing  condition  and 
last  year  gave  us  some  nice  naturally  ripened  fruit.  I  therefore  hope 
other  members  of  the  association  will  take  up  the  matter  and  con- 
tinue experiments,  and  if  posible  discover  some  remedy  for  this  great 
obstacle  to  successful  peach  growing. 

Hoping  your  meeting  may  result  in  disseminating  much  useful  in- 
formation, and  regretting  I  cannot  this  year  enjoy  the  social  feasf,  I 
am  most  trulv  vour  co-worker  in  horticulture. 

OALVm  COOPER. 

Prof.  Heiges.  On  the  day  after  the  Farmer's  Institute  at  Black 
Barren  Springs,  I  stopped  at  Mr.  Cooper's  place  and  inspected  his 
peach  trees.  Although  treated  as  he  claims  I  still  found  indications 
of  yellows,  and  further  tim<?  will  decide  whether  his  remedy  will  be 
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effectual.  I  saw  while  there,  a  result  of  spraying  apple  trees  which 
would  convince  the  most  skeptical.  He  has  a  row  of  four  Bald- 
win trees,  the  end  trees  being  covered  with  healthy  foliage  andladened 
with  fruit,  while  on  the  two  middle  trees  the  fruit  w^as  on  the  ground. 
Any  one  seeing  it  would  have  become  a  convert  to  the  importance  of 
spraying.  I  want  to  say  also  that  it  is  possible  to  spray  apricot, 
peach  and  almond  trees,  but  we  must  use  double  the  quantity  of 
water  that  is  used  in  the  Bordeaux  mixture,  and  we  can  spray  those 
fruits  with  no  danger  of  injui-y  to  the  foliage.  Let  me  warn  you  how- 
ever against  the  use  of  London  Purple.  It  is  a  by-product  and  there 
is  no  certainty  as  to  its  strength.  The  only  way  to  ascertain  is  by 
testing  it.  We  know  what  Paris  Green  is  and  it  is  always  safer  to 
use  it  for.  «praying. 

Mr.  Johnson.  I  want  to  corroborate  what  Prof.  Ileiges  has  aid  in 
reference  to  the  value  of  spraying.  I  experimented  by  spraying  ^  of 
a  crab  apple  tree  and  that  part  was  loaded  with  fruit,  fine  and  large. 
The  next  year  the  other  side  bore,  and  now  the  tree  bears  every  year 
on  alternate  sides.  I  am  also  convinced  that,  as  Prof.  Heiges  stated, 
there  is  no  certAinty  as  to  the  strength  of  London  l^urple. 

I  wish  to  say  in  reference  to  peach  yellows,  that  the  subject  has 
been  discussed  in  almost  every  form  imaginable  for  many  years.  It 
first  appeared  in  1801  around  Philadelphia  and  Baltimore.  For  my 
own  part  I  do  not  choose  to  say  much  as  to  the  cause  and  remedy, 
but,  take  a  seed  from  a  poor  sickly  grown  tree,  or  an  insipid,  imper- 
fectly ripened  peach  bud,  thf  tree,  set  in  a  soil  not  suitable,  or 
worn  out,  and  the  poor  tree  stands  a  very  favorable  chance  of  taking 
the  yellows.  Root  lice  may  attack  better  trees  and  in  better  soil,  when 
not  properly  cared  for,  or  when  they  are  prevalent  in  the  surrounding 
soil. 

Prof.  Smith  has  expresed  my  views  very  clearly,  believing  when 
better  known,  that  we  have  less  of  yellows,  and  more  of  root  lice. 
Then  when  only  trees  are  planted  grown  from  healthy  seed,  in  suit- 
able soil  for  peach  culture,  or  using  fertilizers  necessary  for  a  healthy 
growth,  we  have  still  less  of  yellows.  The  views  of  Prof.  Smith,  to 
which  I  have  referred  are  found  in  the  18th  annual  report  of  New  Jer- 
sey State  Board  of  Agriculture,  1890-91,  pa^e  93,  and  are  as  follows: 

"I  want  to  say  a  few  words  before  proceeding  to  my  paper.  I  was 
before  out  State  Horticultural  Society  a  few  weeks  ago,  and  niade  a 
statement  there  in  reference  to  the  existence  of  i)each  yellows  which  I 
desire  to  modify.  I  did  not  know  the  statistics  in  regard  to  yellows 
in  New  Jersey  then.  I  have  learned  them  since;  but  at  the  same 
time  I  do  still  insist  that  a  great  deal  of  what  has  been  called  yel 
lows  in  the  State  of  New  Jersey  has  nothing  whatever  to  do  with 
this  fungus  disease,  or  whatever  it  is,  called  "yellows'^  in  other  por- 
tions of  the  country.  A  great  deal  of  the  yellows  and  sicldy  appear- 
ance that  is  shown  by  the  peach  trees  in  southern  New  Jersey  es- 
pecially, is  due  to  the  attack  of  the  root  lice,  which  can  be  cured  by 
the  proper  application  of  either  kainit  or  tobacco,  and  preferably 
tobacco.  This  has  been  found  effectual  in  Delaware,  and  I  have 
found  it  so  myself  on  the  leaf  form,  and  growers  have  confirmed  the 
effect  on  the  root  form.  A  good  deal  of  the  ^yellows^  so  called  in 
this  State,  is  simply  due  to  the  poor  character  of  the  ground  upon 
which  the  trees  are  planted.    I  have  heard,  since  I  have  made  that 
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Btatement  before  the  Horticultui-al  Society,  considerable  criticism  of 
it  by  peach  growers;  men  who  I  admit,  know  a  great  deal  more  about 
the  subject  than  I  do.  I  have  some  reason  to  believe  now  there  are 
some  'yellows'  in  New  Jersey,  but  I  believe,  not  to  the  extent  to 
which  it  was  generally  supposed.  I  think  we  have  a  great  deal  less 
of  it  than  some  of  the  other  states  that  will  not  acknowledge  it." 

Mr.  Engle.  I  believe  as  Mr.  Johnson  says,  that  some  think  they 
have  yellows  when  they  do  not.  One  infallible  sign  of  the  disease  is 
the  premature  ripening  of  fruit  on  one  or  more  branches  two  or  three 
weeks  in  advance  of  the  regular  season.  If  we  have  a  tree  of  this  kind 
no  matter  how  thrifty  in  appearance,  we  should  dig  it  out  at  once. 
I  have  a  peach  tree  in  my  orchard  that  has  been  bearing  a  number  of 
years,  upon  which  one  branch  ripens  later  than  the  rest  of  the  tree. 
Mr.  Hale  says  it  is  a  symptom  of  yellows  same  as  premature  ripening. 
I  have  taken  buds  from  it  and  put  them  on  another  tree  and  will  see 
whether  it  will  develope  further. 

Mr.  Heiges.  I  am  as  much  interested  in  the  introduction  of  choice 
winter  apples  and  fruits  of  all  kinds  as  any  one,  and  in  the  efforts  to 
produce  the  same  from  seedlings,  but  I  believe  good  fruits  can  be 
more  surely  obtained  by  cross-fertilization  or  pollination  than  by  de- 
pending on  chance  seedlings. 

It  is  accepted  as  a  principle  most  generally  true  in  the  animal 
kingdom  that  the  male  parent  influences  the  external  structure  of 
the  progeny  whilst  the  female  parent  exerts  the  greater  influence 
upon  the  internal  organism  of  the  progeny. 

Intelligent  breeders  of  domestic  animals,  therefore,  carefully  select 
stock  for  breeding, purposes  with  this  in  view.  A  male  Jersey  form- 
erly owned  by  Thomas  Harvey  so  impressed  his  progeny  that  they 
could  be  recognized  anywhere  in  Chester  county,  regardless  of  the 
breed  of  the  female  parent. 

In  the  vegetable  kingdom  plants  have  organs  corresponding  to  the 
male  and  female  in  the  animal  kingdom.  These  are  sometimes  found 
in  the  same  flower,  sometimes  on  different  flowers  on  the  same  plant 
and  sometimes  each  is  found  separately  on  flowers  of  different  plants. 

The  pislils  of  the  flower  correspond  to  the  female  and  the  stamens 
to  the  male  of  the  animal  kingdom. 

Fertilization  is  effected  by  the  pollen  of  the  stamens  coming  in 
contract,  by  various  means,  with  the  stigma  of  the  pistil. 

When  cross-fertilization  is  effected,  that  is  by  the  pollen  of  one 
variety  coming  in  contract  with  the  stigma  of  another,  most  gener- 
ally the  pollen  modifies  the  external  form  and  the  pistil  thus  fertilized 
gives  rise  to  the  internal  structure  or  quality.  Florists,  by  selecting  a 
weaker  plant  for  the  pistillate  have  produced  most  startling  effects 
in  crosses.  Here  is  a  wide  field  of  investigation  for  our  younger  n^em- 
bers  who  are  interested  in  the  production  of  new  varieties  of  fruits 
and  vegetables. 

In  pursuing  this  work  I  would  suggest  that  they  select  as  the 
female  parent  a  variety  of  the  best  quality,  and  for  the  male,  one  of 
good  form  and  size  and  appearance. 

A  Member.  Will.  Prof.  Heiges  explain  the  method  of  procedure  in 
hybridization  and  cross-fertilization  or  pollination  of  varieties? 

Prof.  Heiges.  All  may  not  know  that  the  stamens  of  the  blossoms 
to  be  cross-fertilized  mu«t  be  removed  at  a  very  early  period  of  the 
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blossoming,  before  the  pollen  has  reached  maturity  or  the  stigma  will 
be  self-fertilized,  that  is,  by  pollen  of  its  own  flower. 

The  blossoms  should  be  tied  up  in  blotting  paper  so  that  pollen  from 
other  blos^ms  may  not  fall  upon  the  stigmas  or  be  carried  by  insects 
or  wind.  When  the  pollen  granules  can  be  easily  lifted  from  the 
stamens  of  the  variety  to  be  used,  by  means  of  a  small  camel-hair 
brush,  place  them  upon  the  stigma  of  the  emasculated  blossoms,  tie 
over  with  paper  again,  and  if  the  operation  has  been  carefully  per- 
formed the  matured  seed  or  fruit  will  be  a  true  cross.  From  these 
seeds  new  varieties  will  be  produced. 

Do  not  expect  all  fruits  produced  from  these  seeds  to  be  improve- 
.  ments  on  the  parents.     Kature  loves  variety.     Many  will  be  worse 
than  either  parent,  but  if  you  have  produced  one  better  you  have 
achieved  a  great  victory. 

In  my  experiments  in  cross-fertilizing  the  potato,  I  used  the  Snow- 
flake  as  the  pistillate  parent,  selecting  this  variety  on  account  of  its 
superior  quality.  Its  weak  point  was  the  production  of  too  many 
small  potatoes  and  too  few  of  marketable  size. 

It  appeared  to  lack  the  vitality  necessary  to  develop  to  a  good  size 
all  the  potatoes  it  set. 

I  used  the  Mammoth  Pearl  as  the  staminate  parent,  selecting  this 
variety  for  its  uniformly  large  size  and  good  shape. 

The  progeny  of  this  cross  produced  from  the  seed-boll  was  of  almost 
every  form  and  color. 

I  selected  those  most  closely  resembling  my  ideal  potato  and  by 
•successive  planting  and  selecting  obtained  a  variety  of  the  quality  of 
the  Snowflake  and  of  the  size  of  the  Mammoth  Pearl,  producing  fewer 
tubers  than  the  former,  but  more  than  the  latter. 

Those  who  have  tried  this  variety  know  whether  or  not  I  have  accom- 
plished the  end  aimed  at;  a  variety  of  superior  quality,  good  form 
and  size  and  great  productiveness. 

In  answer  to  question  27,  "Will  Japan  plums  prove  an  acquisi- 
tion," the  secretary  read  the  following  from  Ex-Pomologist  Van 
Deman  : 

Japanese  Plums  in  America. 

About  twenty-five  years  ago  a  Mr.  Hough  of  Vacaville,  California, 
received  from  Japan  a  variety  of  plum  which  has  been  the  forerunner 
of  a  host  which  in  themselves  are  a  blessing  to  this  country,  and  their 
progeny  is  likely  to  be  of  untold  value.  This  was  the  variety  knawn 
in  Japan  as  "Hattan"  and  here  as  "Kelsey,"  Mr.  Hough  soon  died,  but 
not  before  he  had  sold  the  entire  stock  to  Mr.  John  Kelsey  of  Berkeley, 
California,  who  was  an  enthusiastic  expeiimenter  with  fruits.  Mr. 
Kelsey  left  the  trees  in  the  nursery  row  until  they  began  to  produce 
fruit,  which  was  as  early  as  1876,  for  in  that  year  he  showed  speci- 
mens to  Prof.  E.  W.  Hilgard  of  that  State,  and  again  the  next  year  to 
others. 

As  we  now  know,  in  most  parts  of  this  country,  this  variety  is  not 
'BO  hardy  or  of  so  great  value  to  us  as  those  that  were  imported  after- 
wards. It  is  true  that  the  fruit  is  large,  of  good  flavor  and  ships  well, 
because  of  its  firm  flesh,  but  the  tree  is  quite  as  tender  as  the  more 
hardy  kinds  of  the  fig;  it  blooms  very  early  and  is,  therefore,  subject  to 
<]c8truction  by  frost  and  the  fruit  does  not  ripen  evenly.    The  latter 
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trait  is  not  objectionable  for  home  use^  but  a  decided  disadvantage 
for  market  purposes.  I  have  within  the  past  few  years  seen  boxes  of 
this  plum  in  the  Eastern  markets  sent  from  California  and  the  Gulf 
States  that  averages  fully  three  inches  in  their  longest  diameter.  The 
fruit  is  of  a  greenish  yellow  color,  tinted  with  purple,  and  distinctly 
bean  shaped.  There  have  been  occasional  reports  of  this  variety  be- 
ing hardy  as  far  north  as  Iowa  and  New  York,  but  in  every  such 
case  of  which  I  have  heard,  close  investigation  proved  that  the  trees 
were  those  of  some  other  and  hardier  variety.  I  have  here  and  there 
seen  a  tree  struggling  against  the  elements  as  far  north  as  New  Jer- 
sey, but  with  only  partial  success.  For  Pennsylvania  I  should  say, 
let  the  Kelsey  plum  alone. 

But  soon  after  the  introduction  of  the  Kelsey's  other  and  much 
more  hardy  kinds  were  brought  from  Japan  to  California,  and  thence 
to  every  state  and  territory.  Mr.  A.  D.  Pryal  and  James  Shinn  of 
California,  were  the  first  so  far  as  I  have  heard,  who  planted  collec- 
tions of  these  kinds  in  America.  Each  had  a  number  of  varieties  dif- 
ferent from  Kelsey  and  from  each  other.  They  were  more  nearly 
round,  smaller,  and  varied  in  color  from  clear  yellow  to  blood-red. 
Some  of  these  are  generally  cultivated,  not  only  for  family  use  but 
for  market. 

Mr.  Luther  Burbank  of  Santa  Rosa,  Cal.,  also  imported  Japanese 
plums  and  among  a  lot  of  seedlings  he  raised  in  18^  was  one  which 
when  it  came  to  bear,  proved  of  such  good  qualities,  that  it  was 
thought  worthy  of  a  name  and  general  trial.  Therefore,  it  was  called 
Burbank,  and  up  to  this  time  it  stands  at  the  head  of  Japanese  plums 
in  America,  as  does  Mr.  Burbank  as  a  horticultural  experimenter. 

But  the  greatest  good  that  we  shall  perhaps  get  from  the  introduc- 
tion of  Japanese  plums,  lies  in  the  crosses  with  our  natural  species 
and  possibly  with  Prunus  Domestica  also. 

This  work  has  been  started  and  already  there  are  new  varieties  of 
such  origin.  It  may  be  true,  as  a  few  leading  minds  have  long  ago 
suggested,  that  the  plums  of  Japan  are  of  very  near  kin  to  our  own. 
Dr.  C.  N.  Dennis  of  Cedar  Rapids,  Iowa,  has  recently  published  state 
ments  to  this  effect  and  there  are  physiological  reasons  for  believing 
that  he  is  correct.  The  wood,  leaves  and  seeds  of  the  Japanese  spec- 
ies are  much  more  like  those  of  our  Prunus  Americana,  P.  Chicasa, 
etc.,  than  are  those  of  Prunus  Domestica.  It  has  long  been  thought 
that  the  floras  of  this  continent  and  Asia  were  in  bygone  ages  divided 
by  the  submergence  of  the  land  now  under  the  sea,  that  lies  between 
their  northern  borders,  or  at  least,  that  many  of  the  species  had  com- 
mon origin.  Be  this  as  it  may,  it  is  now  a  demonstrated  fact  that 
the  Japanese  plums  and  our  own  will  readily  cross  and  they  have  al- 
ready produced  some  remarkable  varieties.  Any  one  who  will  ex- 
amine that  unique  and  thoroughly  scientific  catalogue  of  Luther  Bur- 
bank's  entitled  **New  Creations,"  will  be  convinced  that  he  has  not 
been  idle.  Ha\ing  visited  his  grounds  at  Santa  Rosa,  Cal.,  some  years 
ago,  and  having  since  examined  many  of  his  choicest  specimens  up 
to  the  past  year,  I  can  bear  personal  testimony  to  the  value  of  fruits 
of  his  labors.  It  is  too  early  to  be  able  to  know  how  these  "new  crea- 
tions" will  stand  the  test  of  other  en\ironments  than  those  at  their 
place  of  origin,  but  it  would  be  safe  to  predict  that  some  of  them  will 
remain  to  bless  the  future  generations.    And  yet  the  work  of  experi- 
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mentation  on  this  line  is  only  begun.  Wliat  the  future  may  unfold  to 
others,  if  not  to  us,  in  the  way  of  new  plums,  to  say  nothing  of  other 
fruits,  should  awaken  our  liveliest  hopes. 

There  are  a  host  of  interested  i)omologists  at  work  testing  if  not 
originating  varieties  of  this  new  race  of  plums,  and  it  would  seem  rea- 
sonable that  the  fruit  growers  of  Pennsylvania  should  not  be  behind 
the  times.  It  is  certain  that  a  large  part  of  them  are  suited  to  the 
conditions  of  that  state  and  of  nearly  all  the  states. 

I  see  by  the  programme  of  your,  next  meeting  sent  me  by  Secretary 
Engle,  that  the  question  is  asked  "Will  Japanese  plums  i)rove  an  ac- 
quisition?*' to  which  this  answer  may  be  made  with  safety,  "They 
are  at  least  worthv  of  a  thorough  trial." 

H.  E.  VAJSfDEMAN. 

Parksley,  Va.,  January  8,  1894. 

Mr.  Chase.  I  can  endorse  every  word  Mr.  Van  Deman  lias  written. 
I  have  seen  considerable  of  the  Japan  plums  during  the  past  five  or 
six  years  and  have  fruited  several  varieties.  While  they  may  be  of 
great  use  for  hybridizing  or  crossing  with  our  native  varieties,  they 
ave  in  themselves  a  marked  advance  on  our  present  race  of  plums, 
in  vigor  and  health,  and  are  well  worthy  a  trial.  I  have  fruited  Bur- 
band  and  am  greatly  pleased  with  it  Sorry  I  have  not  2,500  trees 
planted  instead  of  25.  It  is  hardy  at  Geneva,  N.  Y.,  and  has  stood  22 
degrees  in  Monroe  county  in  this  State  without  injury.  Abundance  is 
also  good  Satsuma  I  have  not  yet  fruited.  Burbank  is  a  course  grower, 
both  in  nursery  and  orchard.  "True  Sweet  Botan"and  Abundance  are 
the  same.  None  of  these  plums  are  as  high  in  quality  as  Coe's  Gk)lden 
or  Green  Gage,  or  the  best  plums  we  now  have,  but  are  equal  in  qual- 
ity to  our  common  varieties,  such  as  Lombard.  They  are  not  by  any 
means  perfect,  but  a  decided  acquisition,  and  will  likely  be  the  fore- 
runners of  a  new  race  of  plums  that  will  be  indispensable  for  gen- 
eral cultivation.  Many  that  have  been  imported  are  simply  seedlings 
and  there  is  as  yet  considerable  confusion  as  to  names  and  varieties. 

Mr.  Brinton.  I  want  to  corroborate  what  Mn  CJhase  has  said,  and 
I  consider  the  Japan  plums  well  worthy  of  introduction.  They  are 
vigorous  growers,  abundant  bearers,  and  do  well  on  peach  roots.  In 
the  language  of  the  day,  "They  are  a  good  thing." 

Experience  With  Fertilizers. 

The  following' was  read  by  E.  C.  Brinser,  Middletown,  Pa.: 
The  fertilizer  question  is  one  that  confronts  the  majority  of  fruit 
growers  in  various  ways.  The  question  arises  is  it  really  true  that 
fertilizer  in  some  form  is  cheaper  and  better  than  farm-yard  maure? 
How  and  when  shall  it  be  applied?  How  and  whene  obtained,  etc.? 
From  reading  the  agricultural  press  we  find  that  many  fruit  growers 
agree  on  this  point,  viz:  That  it  makes  more  and  better  fruit,  finer 
colored  and  finer  flavoned.  Are  these  facts  obtained  by  experience  or 
otherwise  and  if  so  at  what  comparative  cost?  These  and  many  other 
questions  suggest  themselves  to  the  mind  of  the  progressive  fruit 
grower.  My  knowledge  and  experience  is  far  too  limited  to  argue 
this  question  before  this  asociation.  I  merely  throw  out  these  sug- 
gestions for  discussion  and  trust  the  subject  may  be  so  discussed  by 
the  intelligent  part  of  this  association  that  we  go  home  better  fitted 
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for  our  respective  vocations.  If  farm  yard  manure  was  as  good  as 
convenient  and  as  cheap  as  a  prepared  fertilizer,  we  are  all  aware 
it  would  be  next  to  impossible  to  obtain  a  supply  for  the  purpose. 
Therefore  it  seems  evident  we  must  resort  to  concentrated  manures. 
Feeling  and  knowing  this  we  need  to  know  what  to  apply  to  each 
and  every  kind  of  fruit  What  is  best  for  one  may  not  be  best  for 
another  and  so  on.  Knowing  all  these  facts  (and  they  staring  us  in 
the  face)  we  are  ofttimes  unable  financially  to  obtain  an  adequate 
supply.  To  know  how  to  get  the  most  for  our  money  and  how  to  ap- 
ply the  most  judiciously  for  our  money  are  very .  valuable  points. 
These  I  refer  to  you  for  discussion.  I  wiU  cite  a  few  instances  as  my 
experience  and  I  am  done.  My  earliest  experience  has  shown  me  that 
I  applied  too  little  for  much  benefit.  Later  on  I  began  to  use  it 
heavier  with  better  results.  My  bearing  peach  orchard  six  years  old 
has  given  me  three  successive  crops  of  very  fine  peaches.  The  most 
of  the  trees  are  fine  and  healthy  yet.  The  orchard  was  farmed  to 
potatoes,  Sweet  and  Irish  for  three  yeai-s.  Since  then  I  applied  wood 
ashes  and  raw  bone.  There  is  quite  a  contrast  between  this  orchard 
and  another  alongside  of  mine  which  was  not  so  highly  fed.  It  also 
bore  well,  but  the  trees  are  not  near  so  thrifty.  Just  last  season  I 
harvested  about  175  bushels  strawberries  on  If  acres  of  fine  fruit  and 
no  rain  through  the  strawberry  season  except  a  light  shower  at  the 
dose  of  the  season.  This  ground  was  fertilized  with  bam  yard 
manure  and  considerable  fertilizer  for  a  few  years  previous.  On  a 
row  of  raspberries  planted  last  spring  upon  which  was  applied  ^r- 
tilizer  the  growth  was  about  double  as  much  as  in  a  row  where  none 
was  applied.  My  experience  all  along  has  been  that  when  I  applied 
fertilizer  it  was  followed  with  good  results.  These  are  but  a  few  facts 
which  I  might  quote,  but  let  these  suffice.  I  am  satisfied  that  fer 
tilizing  pays,  but  just  how  and  when  to  apply  I  will  not  attempt  to 
specify.  The  great  and  all  important  point  with  me  is  how  to  get 
it  for  the  least  money,  as  we  are  all  awiare  that  it  is  expensive  to  say 
the  least.  If  this  association  can  enlighten  me  on  this  subject  that  I 
and  we  are  verily  benefited  I  shall  have  gained  the  mission  of  thin 
short  paper. 

Mr.  Pierce.  I  want  to  say  that  I  would  not  plant  potatoes  in  a 
young  peach  orchard.    Always  prefer  to  grow  corn. 

Mr.  Bartram.  I  planted  a  peach  orchard  of  10  acres  a  few  yeai*s 
ago,  nine  acres  of  which  were  cropped  with  potatoes  and  one  acre 
with  com,  and  the  portion  planted  to  potatoes  made  much  the  better 
growth. 

Mr^  Heister.  This  is  a  very  important  subject,  and  one  of  dollars 
and  cents.  In  the  cultivation  of  any  crop,  if  we  take  from  the  soil  its 
fertilizing  element  we  must  return  it.  We  find  potatoes  one  of  the 
best  crops  for  a  young  peach  orchard  the  first  two  years  after  plant- 
ing. Strawberries  are  also  an  excellent  crop.  We  usually  maiyire 
these  crops  heavily  and  the  peach  trees  make  a  much  better  growth 
for  the  extra  fertilizers  and  frequent  cultivation  which  they  receive. 

Mr.  Pierce.  Where  I  come  from  it  is  the  custom  to  apply  the 
manure  to  com,  not  to  the  potato  crop. 

Mr.  Bartram.  I  use  considerable  both  of  fertilizer  and  stable 
manure,  I  pay  about  |200  per  year  for  stable  manure  and  haul  it 
nearly  four  miles.    I  also  use  considerable  commercial  fertilizer,  more 
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particularly  bone.  One  of  my  acquaintances  in  New  Jersey  is  sub- 
stituting commercial  fertilizers  quite  largely  for  stable  manure,  but  I 
am  hardly  ready  yet  to  discard  the  latter  entirely.  However,  the 
question  of  labor  enters  into  this  matter  so  strongly  that  I  am  al- 
most ready  sometimes  to  quit  the  use  of  stable  manure  entirely. 
Quite  a  good  deal  of  the  manure  I  use  goes  on  my  asparagus  beds. 
For  a  young  orchard  I  prefer  to  grow  root  crops  much,  better  than 
grain,  so  long  as  I  cultivate  it.  Have  never  manured  my  peach,  trees 
much  after  done  growing  crops.  I  manure  my  young  apple  trees 
after  the  peaches  have  been  taken  out. 

Mr.  Engle.  We  almost  invariably  prepare  our  young  peach  orchards 
first  year  for  com  and  next  for  potatoes.  The  test  comes  when  the 
trees  come  into  bearing.  Then  we  can  hardly  fertilize  too  freely.  No 
fruit  is  more  exhaustive  than  the  peach.  The  seeds  especially  draw 
heavily  on  the  soil. 


What  is  the  Proper  Age  of  Trees  for  Orchard  Planting? 

;  letters  in  reply  to  the  above 

Glenbum,  Pa.,  January  4,  1893. 


The  secretary  read  the  following  letters  in  reply  to  the  above  ques- 
tion: 


Secretary  E.  B.  Engle. 

Dear  Sir:  I  will  say  in  reply  to  question  No.  23,  that  in  my  judg- 
ment thrifty  trees  two  years  old  are  the  most  suitable  to  set  They 
will  make  the  most  satisfactory  advancement,  and  be  the  most  reli- 
able. 

Yours, 

H.  W.  NORTHUP. 

Walnutjwrt,  Pa,  January,  1894. 
"Dear  Sir:  For  general  planting,  I  have  had  the  best  results  from 
apples,  pears,  plums  and  cherries,  with  three  year  old  trees,  and 
peach  trees  one  year  old. 

W.  M.  BENNINGER" 

Mr.  Johnson.  There  is  not  so  much  difference  as  to  age  if  roots  are 
in  good  condition.  For  cherries  two  years  is  about  the  proper  age, 
and  peaches  one  year  from  bud. 

Mr.  Brinton.  Much  depends  on  the  health  and  vigor  of  the  trees, 
and  they  should  be  protected  the  first  season  after  planting  from  the 
direct  heat  of  the  summer  sun.  Unless  protected  in  some  manner 
the  trunk  is  apt  to  scald. 

Is  Thinning  Fruit  Advisable  and  Profitable? 

The  following  replies  were  read: 

"In  reply  to  question  24,  I  think  it  is  always  profitable  not  to  have 
the  fruit  too  thickly  set  upon  the  tree.  There  are  two  ways  of  over- 
coming this  difficulty.  The  first  is,  by  previously  pruning  sufficiently; 
and  the  second  is  by  removing  the  small  fruit  If  the  trees  are  small 
the  latter  mav  be  done,  but  if  large,  it  is  too  tedious." 

H.  W.  NORTHUP. 
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''1  have  had  ver>  little  occasion  to  thin  fruit,  the  great  trouble  is, 
they  do  not  bear  enough.  My  opinion  is  that  tlie  best  time  to  thin 
fruit,  is  when  assorting,  while  on  some  varieties  it  would  probably  be 
profitable  in  order  to  mature  fine  specimens,  but  in  order  to  thin 
profitably  it  should  be  done  by  one  who  has  experience,  and  the  thin- 
ning would  probably  be  more  profitable  when  the  indications  are  for 
an  overproduction,  and  when  only  fine  specimens  will  bring  good 
prices/' 

W.  M.  BENXINGER. 

"Cornell  University, 
Ithaca,  N.  Y.,  Jannarv  4,  1894. 
E.  B.  Engle. 

Dear  Sir:  I  am  sorry  to  be  obliged  to  tell  you  that  I  liave  not  as 
yet  carried  on  any  accurate  ex])eriment8  regarding  the  thinning  of 
fruit  in  orchards.  I  have  the  subject  down  for  investigation  and  I 
hope  to  be  able  to  give  some  definite  results  next  year.  All  my  ob- 
servation leads  me  to  believe  that  by  thinning  fruit,  the  size  of  that 
remaining  on  the  tree  is  increased  more  or  less.  This  refers  I  think 
particularly  to  apples,  pears,  peaches,  plums  and  grapes.  I  v.ould 
hesitate  to  say  to  what  extent  the  thinning  of  other  fruits,  and  es- 
pecially small  fruits,  affects  the  size  of  that  which  is  market(*d.  It 
seems  to  me  that  the  extent  to  which  thinning  can  be  carried  on 
profitably  is  a  matter  which  should  be  largely  detennined  by  tlu*  in- 
dividujil  growers.  I  have  seen  growers  of  apples  sell  fruit 
of  extra  quality  at  prices  which  were  paid  for  inferior 
grades.  I  do  not  believe  it  would  pay  him  to  thin  fruit, 
although  the  result  of  much  thinning  might  be  very  marked. 
If  th(»  grower  is  a  good  business  man  and  has  a  good  market,  thin- 
ning fruit  would  yield  rich  returns,  but  I  imagine  in  many  cases  it 
would  turn  out  to  be  a  losing  business. 

E.  G.  LODEMAN. 

Mr.  Brinton.  I  think  thinning  is  always  profitable  if  judiciously 
done. 

^Ir.  PitTce.  1  am  surprised  to  hear  anyone  say  there  is  any  doubt 
as  to  tlu*  j)r()flts  of  thinning.  In  peaches  and  plums  the  pits  take 
nearly  all  the  mineral  elements  that  are  supplicMi  by  the  soil  and  if  we 
can  r(Hiuc(*  three  pits  into  one  we  will  save  that  much.  Large  fruit 
j)iiys  so  much  better,  and  requires  less  handling.  I  have  sold  As- 
trachan  apples  at  70  cents  jh^v  half  bushel  basket,  when  others  could 
not  sell  th(4rs  at  10  cents.  The  yield  in  bushels  is  about  the  same 
and  the  piice  will  usually  average  two  or  three  times  as  much. 

Mr.  Johnson.  It  does  not  take  longer  to  thin,  than  to  pick  when 
ri|M\  nnd  the  value  of  those  remaining  is  always  greatly  increased. 

Ml*.  KTi.irh\  I  have  often  thinned  peaches  and  other  kinds  of  fruit, 
and  whih^  at  the  time  I  was  certain  I  picked  off  enough,  I  do  not  be- 
litn(»  I  have  ever  taken  off  as  many  as  I  should. 

Mr.  lM(n'ce.  Another  good  way  is  by  disbudding.  Cherries,  plums 
ixnd  pears  can  readily  be  thinned  in  that  way.  It  can  be  done  Tx^fore 
^he  foliage  is  on  the  trees. 
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Is  There  Danger  of  Over-production  and  Permanent  Low  Prices  for 

Prait? 

The  following  was  read  by  the  »ecretar)^; 

**1  do  not  think  there  is  any  danger  of  over-production  and  low 
prices,  as  a  general  rule  if  the  proper  efforts  are  made  to  find  a  mar- 
ket and  educate  the  people  to  use  more  fruit.  I  am  of  the  opinion 
that  low  prices  are  generally  caused  by  the  fruit  reaching  the  con- 
sumer in  poor  condition.  I  also  find  that  the  retailers  in  most  of  the 
small  towns,  especially  in  the  coal  regions,  are  asking  too  big  profits." 

W.  M.  BENNTNGER. 

Mrw  Johnson.  For  the  following  figures  in  reference  to  the  exten 
sive  apple  orchards  of  Mr.  F.  Wellhouse,  Fairmount,  Kansas,  I  am 
indebted  to  the  report  of  the  American  Pomological  Society.  The 
plantings  of  ^Ir.  Wellboume  w^ere,  in  1876,  117  acres;  in  1878,  160 
acres;  in  187 J),  100  acres;  a  total  of  437  acres.  Up  to  the  spring  of 
1891,  from  eleven  crops  he  had  gathered,  239,185  bushels,  which  had 
sold  for  1125,118.08.  Total  cost  of  putting  into  market,  |44,737.30, 
leaving  a  net  profit,  except  rent  of  land,  of  |80,380.78.  The  crop  of  1891 
promised  to  be  equal  to  that  of  1890,  which  was  79,170  bushels.  The 
varieties  are,  Ben  Davis,  225  acres;  Missouri  Pippin,  70  acres;  Wine- 
sap,  70  acres;  Jonathan,  40  acres;  Cooper's  Early,  16  acres;  Maiden's 
Blush,  16  acres.  The  investment  has  been  sufficiently  encouraging 
for  him  to  plant  more,  for  in  1891  he  had  a  total  of  800  acres  planted. 

Are  Co-operative  Associations  Advisable  for  the  Shipping  and  Mar 

keting  of  Fruits? 

The  following  reply  was  read  by  the  Secretary: 

"I  am  convinced,  and  have  always  advocated  that  co-operative  as- 
sociations would  be  desirable.  I  know  they  have  worked  well  in  a 
number  of  the  southern  states.  There  are  too  many  dishonest  and 
careless  commission  men.  Good  co-operative  associations  in  differ- 
ent sections  of  the  State,  with  a  good  live  agent  or  agents  for  each 
association,  could  in  the  first  place  prevent  glutting  the  market,  and 
save  the  extra  commission  and  freight  rate,  for  instance,  of  shipping 
to  Philadelphia  then  back  to  the  coal  regions,  as  they  could  establish 
markets  more  direct  with  the  consumers.  Such  co-operators  could 
also  establish  markets  and  educate  the  people  to  use  more  fruit  in 
the  smaller  towns,  and  where  fruit  is  scarce.  I  believe  that  this  as- 
sociation and  fruit  growers  in  general  could  do  no  better  work  than 
to  educate  the  miners  and  laboring  people  to  use  more  fruit  and  less 
beer,  whiskey  and  pork.  This  could  easily  be  done  by  having  fniit 
agents  to  push  the  sales  in  the  various  coal  mining  towns  on  pay  day. 
This  could  all  be  done  by  co-operation." 

W.  M.  BENNTNGER. 

Mr.  Johnson.  A  few  weeks  ago  I  attended  as  a  delegate,  a  meeting 
of  farmers  in  Savannah,  Greorgia.  The  question  was  discussed  there 
and  all  were  in  favor  of  co-operation,  and  getting  rid  of  the  class  of 
middle  men  referred  to  in  the  paper  just  read. 

The  following  qut^stions  from  the  query  box  were  read  and  briefly 
discussed: 

*^Wliat  forest  trees  are  mo»t  profitable  to  grow,  and  should  they 
have  a  plaoe  on  the  farm?" 
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Mr.  Brinton.  That  depends  upon  circumstances.  If  for  fire  wood  1 
would  say  Ailanthus.  If  for  general  purposes,  black  walnut,  or 
where  for  fence  posts,  yellow  locust. 

Mr.  Pierce.  Black  walnut  is  a  very  slow  grower.  There  are  trees 
planted  by  a  schoolmate  one-half  mile  from  where  I  live,  51  years  ago, 
and  not  large  enough  for  a  good  saw  log  yet.  Unless  you  grow  them 
with  long  stems  they  are  not  of  much  profit. 

Mr.  Bnnton.  I  beg  leave  to  differ  with  the  gentleman.  A  medium 
sized  log  is  generally  more  solid  and  of  better  color  than  a  large  one. 

Has  any  one  present  had  any  experience  with  the  Evergreen  or 
Everbearing  blackberry? 

Mr.  Kupp.  I  had  it  and  was  very  glad  to  get  rid  of  it. 

"What  kind  of  trees  are  preferable  for  highway  planting,  deciduous, 
fruit,  or  nut?'' 

Prof.  Heiges.  I  ould  consider  Locust  one  of  the  best  and  most 
profitable,  where  not  attacked  by  the  borer.  The  taking  of  fruit  is 
not  the  greatest  objection  to  the  planting  of  fruit  trees  along  the 
streets  or  highways.  The  throwing  of  stones  and  the  breaking  of 
branches  to  secure  the  fruit  or  nuts  are  more  annoying  in  my  opinion. 

Mrw  Rush.  I  have  had  much  trouble  with  the  locust  borer,  but 
when  the  trees  are  once  established  I  can  grow  them  successfully  by 
cutting  them  down  and  raising  the  sprouts  or  shoots. 

Mr.  Wood.  I  would  suggest  sugar  maple  as  one  of  the  best  trees  for 
street  planting. 

"What  is  the  best  Peach  Fertilizer?" 

Mr.  Suavely.  Raw  animal  bone  and  muriate  of  potash. 

Mr.  Johnson.  Did  you  ever  try  common  salt  with  bone? 

Mr.  Suavely.  Commercial  muriate  of  potash  contains  about  50  to 
52  per  cent  potash.    The  balance  is  chiefly  salt. 

Mr.  Rush.  I  have  used  during  the  past  few  years,  South  Carolina 
Rock  and  Kainit  with  good  success. 

Mr.  Scheidy.  I  would  use  potash  and  phosphorus,  and  crop  the  first 
year  with  potatoes,  and  the  second  with  sugar  corn. 

Mr.  Brinser.  I  usually  crop  my  peach  orchard  the  first  three  years 
after  planting,  as  I  cannot  spare  the  ground  for  trees  alone. 

Mr.  Brinton.  I  think  Mr.  Brinser  has  struck  the  key  note.  Iron 
stone  soil  is  the  best  for  peaches  or  cherries.  I  believe  in  the  idea 
of  special  soils  for  special  crops. 

Mr.  Pierce.  What  is  meant  by  Ironstone  soil? 

Mr.  Brinton.  It  is  a  soil  with  a  deposit  of  Hematite  ore. 

Prof.  Heiges.  On  October  24th  and  25th  last,  while  attending  a 
Farmer's  Institute  in  McConnellsburg,  Fulton  county,  Secretary  Edge 
and  myself  saw  an  exhibit  of  apples  all  of  which  were  very  highly 
colored.  There  were  York  Imperials  that  we  knew  only  by  their 
shape.  We  learned  upon  inquiry  that  the  soil  on  which  they  grew 
was  charged  with  Hematite  ore. 

The   following    was   offered   by    Mr.    Suavely    and    unanimously 
adopted: 

Resolved,  •That  a  vote  of  thanks  be  extended  to  Prof.  S.  B.  Heiges, 
for  the  interest  he  has  always  taken  in  this  association,  and  the 
valuable  information  he  has  so  frequently  imparted,  and  further,  that 
the  best  wishes  of  this  association  go  with  him  to  his  new  work  as 
Pomologist  of  the  United  States  Department  of  Agriculture. 
7B-7-94 
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Prof.  Heiges.  I  most  heartily  thank  this  society  for  the  resolutions 
just  read  and  adopted.  I  have  been  with  you  for  32  years  and  have 
tried  to  do  my  best  for  the  good  of  this  association.  I  hope  to  have 
your  support  and  assistance  in  the  new  field  into  which  I  have  just 
entered. 

For  want  of  time  the  following  paper  was  not  read.  On  motion  of 
Mr.  Fox  the  secretary  was  authorized  to  publish  it  with  his  annual 
report: 

THE  OULTUEE  OF  CHRYSANTHEMUMS. 


By  R.  W.  Wynnings,  Lebanon,  Pa. 


The  propagation  of  chiysanthemums  by   cuttings  is  the  system 
adopted  in  every  countiy  in  which  they  ai^e  grown.    New  varieties  and 
the  single  sorts  are  propagated  from  seed.    Chi^santhemum  cuttings 
root  so  freely  that  few  growers  give  the  subject  the  attention  it  de- 
serves.    In  most  cases  the  cuttings  are  taken  with  little  regard   to 
quality,  and  planted  where  they  will  root  most  quicldy,  with  the 
least  amount  of  trouble.    This  method  of  course  may  serve  the  pur- 
pose where  the  finest  chrysanthemums  are  not  expected;  but  in  order 
to  obtain  the  best  possible  results,  strict  attention  must  be  paid  to 
every  detail  of  their  culture.     It  is  of  the  first  importance  tbat  we 
commence  operations  with  good  material,  that  as  perfectly  a  founda- 
tion as  possible  may  be  laid  for  future  success.    It  is  x>ossible  to  pro- 
duce flowers  of  the  finest  quality  upon  plants  that  are  propagated  at 
any  time  from  December  to  May;  but  as  a  rule  the  cuttings  started 
in  February  and  March  give  the  finest  results.    Many  growers  im- 
agine that  in  a  place  suitable  for  propagation,  bottom  heat  is  re- 
quired; but  in  reality  there  is  no  occasion  for  it,  and  those  who  would 
be  successful  should  take  care  that  no  artificial  heat  in  any  form  is 
applied,   except   when   absolutely  necessary  during  unusually   cold 
spells.    Plants  raised  in  bottom  heat  rarely  produce  flowers  of  fine 
quality;  while  it  hastens  the  process  of  rooting,  the  plants  are  always 
weak  and  liable  to  receive  injury  where  those  more  hardily  reared 
would  remain  unharmed.    A  place  where  a  temperature  of  45  degrees 
can  be  maintained  and  is  kept  rather  close,  with  the  cuttings  near  the 
glass,  is  most  suitable.    If  but  a  limited  number  are  required,  the  cut- 
tings may  be  inserted  in  pots,  either  singly  or  otherwise,  and  placed 
on  a  firm,  moist  surface,  such  as  sand  or  ashes;  but  if  larger  quanti- 
ties are  desired,  an  ordinary  propagating  bed  of  clear  gritty  sand 
must  be  resorted  to,  and  the  same  process  followed  as  for  rose  and 
carnation  propagating,  excepting  only  the  heat.    Firm  and  healthy, 
short  jointed  shoots  should  be  selected  for  cuttings  from  plants  in 
good  growing  condition.    Those  of  a  succulent  nature  do  not  make 
the  best  cuttings,  neither  do  those  that  have  become  hard  and  woody, 
and  growths  that  have  the  appearance  of  flowering  shoots  should  also 
be  avoided,  although  they  will  root  and  make  plants  on  a*  pinch.    The 
cutting  should  be  at  least  three  inches  long,  and  cut  with  a  sharp 
knife  just  below  the  joint.    The  leaf  at  the  base  may  be  removed  and 
all  the  rest  retained,  if  the  cuttings  are  to  be  inserted  singly  in  small 
pots.    If,  however,  the  cuttings  are  to  be  put  into  any  ordinary  prop> 
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agating  bed,  in  addition  to  the  removal  of  the  lower  leaf,  all  the  re- 
mainder>  may  be  trimmed,  so  that  the  cuttings  can  be  put  close  to- 
gether in  the  bed  and  the  air  circulate  more  freely  through  them  and 
prevent  them  from  damping  off.  The  small  pots  that  are  to  receive 
the  cuttings  should  be  filled  with  a  fine  mixture  of  equal  parts  of 
sand,  leaf  mold  and  loam,  well  drained,  with  a  thin  layer  of  sand  on 
top.  With  a  pointed  stick  make  a  hole  in  the  center,  insert  the  cut- 
ting about  half  its  length,  and  press  the  soil  about  it  firmly,  taking 
care  that  the  cutting  is  not  bruised  or  injured  during  the  operation. 
By  this  method  of  propagating  singly  in  pots,  the  greatest  success 
may  be  expected,  and  we  would  recommend  that  all  specimen  and  ex- 
hibition plants  should  be  rooted  in  this  manner,  the  extra  labor,  being 
amply  repaid  by  larger  and  finer  blooms.  Where  several  cuttings 
are  put  into  a  pot,  or  where  rooted  in  the  propagating  bed,  when  the 
time  comes  for  their  separation  and  potting,  the  roots  must  receive 
some  injury  and  all  checks  of  this  sort  must  be  avoided  as  far  as  pos- 
sible, especially  for  exhibition  plants.  When  the  desired  number  of 
cuttings  is  potted  water  thoroughly  and  then  place  in  the  house  or 
frame  prepared  for  their  reception.  Here  they  should  be  kept  close 
and  syringed  lightly  when  dry  until  rooted,  which  will  usually  be  in- 
dicated by  their  putting  forth  new  leaves.  When  air  may  be  admitted 
gradually  on  every  favorable  occasion  and  they  will  also  need  more 
water.  When  the  pots  are  filled  with  roots  they  should  be  shifted 
into  larger  i)ots,  in  a  good  compost  of  finely  prepared  soil.  If  the 
cutting  has  been  placed  in  the  sand  of  the  propagating  house,  the 
skillful  grower  can  tell  by  their  fresh  and  plump  appearance  when 
they  are  rooted,  without  lifting  one  from  the  bed.  When  rooted  in 
this  manner  they  should  be  potted  in  about  two  and  one-half  inch 
pots  in  a  mixture  of  finely  pulverized  soil.  But  as  they  will  soon 
out-grow  these  pots,  the  soil  for  the  fir^t  potting  seldom  receives  much 
attention.  When  potted,  if  the  weathep  is  bright  they  should  be 
shaded  for  a  few  days  and  kept  slightly  sprinkled  until  they  start 
into  vigorous  growth. 

Propagation  by  seed  together  with  the  process  of  hybridizing  is  a 
branch  of  chrysanthemum  culture  to  which  no  hard  and  fast  rule  can 
be  applied.  All  seed  bearing  plants  should  be  grown  in  pots,  small 
plants  being  selected,  as  they  are  more  easily  handled.  Select  the 
finest  bloom  and  remove  the  others.  The  plants  when  in  bloom  should 
be  kept  in  a  dry  airy  gi^een-house  or  put  where  they  will  get  plenty  of 
sunlight  If  plants  are  well  established  and  somewhat  pot  bound 
they  will  bea  r  seed  more  freely.  Select  the  finest  flowers  and  remove 
all  others  and  when  in  full  bloom  clip  off  the  flower  leaves  with  a 
pair  of  shears;  but  not  so  short  as  to  touch  the  stamens  or  pistils. 
The  plants  to  be  crossed  should  then  be  kept  close  together,  rather 
dry  and  with  plenty  of  light  and  air,  thus  providing  favorable  con- 
ditions for  wind  and  insects  to  assist  in  pollinating  the  flowers,  as 
well  as  for  the  use  of  the  cameVs  hair  brush  in  artificial  pollination. 
In  bright  sunny  weather  where  bees  and  other  flower  hunting  insects 
abound,  a  good  crop  of  seed  may  be  had  by  their  assistance,  but  not- 
withstanding the  time  and  labor  required  it  is  advisable  to  pollinate 
the  flowers  by  hand  using  a  fine  brush  in  the  forenoon  or  bright 
sunny  days.  Mr.  T.  H.  Spauldinc:  of  "Orange,  N.  J.,"  who  has  been 
very  siicc(»ssfiil,  describes  his  methods  as  follows:    "I  take  the  poUen 
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from  one  bloom  on  a  pointed  match,  or  qnUl  of  a  feather  and  place  a 
little  in  each  petal  of  the  flower  to  be  poUenated  or  touch  the  stamaas 
with  it,  this  I  repeat  during  several  successive  days  at  leisure  hours. 
I  think  the  best  plan  is  to  take  a  red,  yellow  or  white  and  cross  it 
with  another  of  the  same  color  but  better  in  constitution  or  some 
other  quality.  I  also  believe  that  the  petals  fartliest  from  the  centre 
are  likely  to  produce  the  best  and  most  double  blooms.  After  the 
pollen  is  set  I  withhold  water,  giving  only  enough  to  keep  the  plants 
cilive  and  remove  them  to  a  dry  place  to  ripen  their  seed.  Wlien  the 
plant  is  nearly  matured  the  seed  will  in  most  cases  ripen  even  if  cut 
fix)m  the  stalk.  Chrysanthemum  seeds  germinate  freely  in  from  seven  to 
nine  days  when  sown  in  pots  or  boxes  and  placed  in  a  temperature  of 
60  degrees,  and  if  sown  in  spring  will  produce  blooming  plants  in  the 
fall.  When  sufficiently  advanced  pot  the  plants  singly  in  two  and 
one-half  inch  pots  and  move  to  larger  pots  as  their  growth,  demands 
it.  A  six  inch  pot  is  quite  large  enough  to  bloom  a  seedling  in  the 
first  year.  The  treatment  of  seedling  plants  differs  from  the  treat- 
ment of  those  from  cuttings  as  no  pinching  or  care  need  be  exercised 
as  to  the  shape  of  the  plant. 

Mr.  Salter  used  to  say  that  for  every  chrysanthemum  he  named  and 
sent  out  he  destroyed  at  least  two  thousand,  this  may  be  discouraging 
to  the  amatuer,  but  the  truth  must  be  told,  yet  sometimes  a  good 
variety  will  appear  among  a  few  dozen  seedlings  that  may  make  the 
grower's  name  famous.  The  chrj'santhemura  being  so  freely  propa- 
gated by  cuttings,  hybridizing  and  growing  of  seedlings  are  only 
necessary  when  improvement  in  either  size,  form  or  color  is  sought 
for.  This  ends  their  propagation,  but  chrysanthemums  do  not  end 
here,  nor  is  the  hard  labor  over.  To  bring  chrysanthemums  to  bloom 
creditable  to  the  grower,  great  care  must  be  taken  from  now  on.  The 
cheapest  way  and  quickest  is  to  plant  them  in  the  open  ground,  and 
lift  in  fall  and  pot  in  their  blooming  pots.  But  for  large  and  fine 
flowers  it  is  decidedly  the  best  to  grow  them  in  pots,  and  to  do  this 
the  soil  must  be  of  a  sandy  loam  and  not  too  rich  as  the  soil  is  apt  to 
become  soggy  if  there  is  too  much  manure.  Gi*eat  care  must  be  taken 
in  watering,  and  at  no  time  must  they  be  allowed  to  become  dry, 
and  on  the  other  hand  never  water  a  plant  when  wet.  By  the  last  of 
July  or  the  first  of  August  they  should  be  in  their  flowering  x>ots, 
they  may  be  fed  with  manure  water  after  they  are  in  their  flowering 
pots.  It  is  best  not  to  put  plants  into  pots  larger  than  are  absolutely 
necessary,  as  they  look  better,  in  pots  which  are  rather  small  in  pro- 
portion to  their  size. 

The  stopping  of  the  young  growths,  and  tying  of  them  into  place, 
must  have  close  attention.  It  is  better  to  tie  a  little  at  a  time,  than 
to  wait  until  the  shoots  all  get  large  and  do  it  all  at  once.  The  grower 
must  first  fix  in  his  mind  the  shape  of  the  plants  he  desires,  and  work 
with  «a  view  to  that  end,  constant  attention  being  the  keynote  of 
success. 

The  last  stopping  should  not  occur  later  than  the  first  of  August. 
When  finely  formed  flowers  of  good  size  are  desired,  all  but  the  crown 
bud  should  be  removed.  This  is  best  performed  by  using  a  pointed 
stick  or  penknife,  but  care  must  be  taken,  or  rough  handling  may 
destroy  the  work  of  months. 

It  must  not  be  understood  that  the  first  flower  bud  that  forms  is 
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the  one  to  be  retained,  as  many  vaideties  produce  what  is  known  as 
the  summer,  bud  that  generally  shows  itself  in  May.  When  first 
seen,  it  usually  has  three  vigorous  shoots  around  it.  This  bud  is  use- 
less and  should  be  removed  as  soon  as  it  api)ears;  if  allowed  to  de- 
velope,  the  plants  stop  growth  for  a  time,  and  the  formation  of  the 
next  buds  will  be  delayed.  When  the  summer  bud  is  removed  several 
shoots  will  appear  below  it,  and  as  many  may  be  left  as  is  thought 
expedient,  the  variety  and  strength  of  the  plant  alone  determining 
this.  Each  of  these  shoots  thus  formed,  will  show  another  bud  which 
is  termed  the  crown  bud,  and  is  the  one  most  likely  to  produce  the 
tinest  flowers,  if  it  shows  itself  at  the  proper  time.  Occasionally 
these  buds  appear  in  July,  and  are  known  as  the  July  buds,  but  these 
are  too  early,  and  will  produce  only  imperfect  or  badly  shaped  flow- 
ers. It  is  best  to  remove  all  buds  that  appear  in  July,  as  by  so 
doing  the  plants  will  be  induced  to  make  further  growth,  upon  all  of  • 
which  buds  will  appear  about  the  last  week  in  August  or  first  week 
in  September.  These  are  the  ones  to  be  selected,  and  the  buds  that 
make  the  finest  blooms.  When  the  buds  are  selected  all  the  after- 
growths and  small  buds  that  appear  should  be  removed. 

Fnom  now  on  manure  water  should  be  used  or  mulching  of  manure 
on  top  of  jwts.  Sheep  or  cow  manure  will  do,  dressing  of  bone  meal 
or  potato  phosphate  is  good.  But  all  manure  water  must  be  with- 
held on  damp  or  cloudy  days.  When  the  buds  or  petals  begin  to  un- 
fold all  feeding  must  be  stopped  and  only  clear  water  be  applied. 
There  is  nothing  further  to  be  done  except  to  keep  the  plants  in  a 
dry,  cool  atmosphere  and  wait  for  the  buds  to  develope,  which  will 
complete  the  propagation  and  culture  of  chrysanthemums  to  my  idea. 
The  directions  as  to  manure  water,  etc.,  may  not  be  as  plain  as  they 
should  be,  but  in  short,  I  always  commence  to  feed  heavily  with 
manure  water,  etc.,  as  described  above,  as  soon  as  they  are  well  es- 
tablished in  their  flowering  pots,  or  when  they  become  pot  bound;  and 
stop  as  soon  as  the  butts  begin  to  show  color. 

I  regret  that  I  am  unable  to  be  with  you  to  read  this  myself  and 
answer  any  questions  that  may  be  asked. 

On  motion  Mr.  Fox  was  authorized  to  publish  and  distribute  at  once 
the  report  of  General  Fruit  Committee. 
Adjourned. 


[102] 


Official  Document,  No.  7. 


INDEX, 


Iff. 

Apples— Report   on ll-U 

Addree*   of  President   Moon. 41-47 

BlackbexTiee 8I-8t 

By-Laws 2 

Cherries— Report   on 16-16 

Committees— Standin^r 4-« 

Committee  on  nominations,    11 

Exhibits,     40 

Memorial,     SI 

to  annual  meetln^r  of  the  State  Board. 64 

to   audit   Treasurer's    account. 62 

Constitution i 1 

Discussion— Report  of  Oeneral    Prult   Committee 15-89 

Treasurer's    statement.    iS-S4 

Qrape    culture.     16-68 

Potato  culture 7J 

E}8saylsts— Cjrrus  T.    Fox 11-S4-47-49 

C.    W.    Oood »-66 

L.eon   Etay,    68-70 

H.     C.     Suavely 70-78 

H.    W.    Comfort. 74-77 

Prof.    Geo.    C.   Buts. 77-83 

W.    B.    K.    Johnson 88-86 

Calvin   Cooper W 

H.    B.    Van   Deman W-W 

B.    C.    Brtnser 88-98 

R.    W.    Wyiminffs. 98-101 

Ettsays: 

"Why  Pennsylvania  Fruits  were  not  seen  at  the  World's  Falrr* 47-49 

"Experience  and  Observations  in  Grape  Culture," ra-66 

"Some  profitable  uses  for  Apparently  Worthless  Soils," 68-70 

"Potato    Culture," 70-78 

"Horticulture  as  an  Adjunct  to  A«rlculture," 74-77 

"Fruits  and  Flowers  at  State  College  Experiment  Station  for  1898," 77-88 

"Proper  Grading  of  Fruit." 88-86 

"Experiments  on  Peach   Yellows," 87 

"Japan  Plums  in  America,"    W-Vt 

"Experience    with    Fertilisers," 98-98 

"The  Culture  of  Chrysanthemums," 98-101 

Grapes— Report     on 16-17 

Hybridization   and   Cross-Fertilisation   of   varieties 89-90 

In  Memorlam: 

Dr.     James     Calder 66-68 

John    Rutter,     68-59 

Letters— Hon.    J.    Sterlin^r    Morton 40-41 

Members— life,    honorary    and    annual 7-9 

New , 11 

Offlcers  of  the  society,   S 

Peaches— Report^    on ^ .  18 

Pears— Report     on 18-18 

Plums— Report    on 18-14 

Query    Box, 61.  68,  96.  97 

Quinces— Report    on, 14-15 

Committee    on    Nominations 89 

Exhibits,      64-66 

Resolutions 60,  61.  97 

Raspberries 81-82 

Referred  Questions  answered  by 

H.    W.    Northup 94 

W.    M.    Bennlnger 94,  96,  96 

H.    T.    Liodeman 96 


104  Index.  [Off.  Doc. 

Small    Frult»— Report   on, 17-lf 

Sbrubberr,  Plants  and  Flowers— Roport  on. ID-SI 

Simsrinv M.  M.  tt 

Strawberriefl,     7f-tl 

Treasurer'a  annual  statement, it-6S 

Vegetables— Report     on. If-M 

World's  Fair,  Remarks  by 

Prof.  Buts.  Li.  B.  Pleroe.  Cyrus  T.  Fox.  H.  A.  Chase  and  Judce  Stltael 4t-fO 

TeIlow'«   Law— Report    on, tt-M 


Official  Document,  No.  7. 


REPORT 


OF  THE 


State  Dairymen's  Association. 

1894. 


LIST  OF  OFFICERS. 

President. 
H.  C.  CRAWFORD,  Cooperstown,  Pa. 

Executive  Committee 

First  Vice  President,  JOHN  C.  McCLINTOCK,  Meadville,  Pa. 
Second  Vice  President,  GEORGE  M.  ORRIS,  Meadville,  Pa. 
Tliird  Vice  President,  HON.  J.  C.  SIBLEY,  Franklin,  Pa. 

Secretary. 
GEORGE  H.  ST.  JOHN,  Meadville,  Pa. 

Treasurer. 
M.  GLENN  BEATTY,  Meadville,  Pa. 

Vice  Presidents. 

J.  B.  Phelps, Crawford  County. 

M .  L.  Freeman, Crawford  County . 

John  S.  Kean, Crawford  County 

Leon  C.  Magaw,  Crawford  County. 

Henry  Port, Erie  County. 

A.  L.  Wales, Erie  County. 

W.  T.  Everson,   Erie  County. 

William  Marsh,    Erie-County. 

Charles  Lott, Warren  County. 

H.  S.  James, Venango  County. 

I0-7-94 


Agriculture  of  Pennsylvania.        [Off.  Doc. 

OoL  T.  S.  Strohecker,  Venango  County. 

T.  J.  Forker, Mercer  County. 

T.  J.  Mellinger, Lancaster  County. 

Thomas  Magee, ■. Centre  County. 

William  Darlington,   Chester  County. 

R  S.  Caldwell, Washington  County. 

Joseph  Dillingham, Montgomery  County. 

Leonard  Rhone, Centre  County. 

J.  M.  Shields,  Jefferson  County. 


CONSTITUTION  OF  THE 

PENNSYLVANIA    STATE    DAIRYMEN'S    ASSOCIATION. 

Adopted  in  1871,  amended  in  1882. 


Section  1.  This  organization  shall  be  known  as  the  Pennsylvania 
State  Dairymen's  Association. 

Section  2.  Its  purpose  shall  be  to  improve  and  develop  the  dairy 
resources  of  Pennsylvania. 

Section  3.  Its  membership  shall  consist  of  such  persons  as  shall 
pay  into  the  treasury  the  requisite  fees,  and  of  honorary  members. 
The  fee  for  permanent  membership  shall  be  one  dollar,  and  for  annual 
membership,  fifty  cents. 

Section  4  Its  officers  shall  consist  of  a  President,  Secretary,  Treas- 
urer and  twenty  Vice  Presidents. 

Section  5.  The  Executive  Committee  shall  be  composed  of  the  Presi- 
dent, Secretary  and  Treasurer,  together  with  the  first  three  Vice 
Presidents,  and  shall  have  the  oversight  of  the  affairs  of  the  Associa- 
tion, the  appointment  of  its  meetings,  and  all  arrangements  for  the 
same,  including  the  annual  meeting  for  the  election  of  officers. 

Section  6.  It  shall  be  the  duty  of  the  Secretary  to  keep  and  pre- 
pare for  publication  the  transactions  of  all  meetings  of  the  Associa- 
tion each  current  year,  embracing  such  papers  as  shall  be  approved 
by  him.  The  Treasurer  shaU  keep  the  charge  of  the  funds  of  the  Asso- 
ciation, and  shall  disburse  the  same  on  the  order  of  the  Secretary, 
countersigned  by  the  President;  and  shall  rejmrt  I'eceipts  and  dis- 
bursements at  the  annual  meeting. 

Section  7.  Amendments  to  this  constitution  may  be  made  at  any 
annual  meeting  by  a  two-thirds  vote  of  the  members  present. 


Remarks. 

Since  all  dairymen  are  necessarily  farmers,  this  association  should 
enlist  the  interest  and  active  co-operation  of  every  fanner.  The  ex- 
pense of  membership  Is  but  a  Unf\e.  nnd  is  vastly  more  than  repaid 
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to  every  member.    The  inducements  to  become  a  member  of  the  asso- 
ciation are  many,  among  which  may  be  mentioned  the  following: 

1.  Yo«ur  individual  interest  as  a  dairyman  and  farmer  in  progresr 
aive  work.  Farming  is  no  longer  a  trade,  but  a  profession,  and  the 
facilities  for  transportation  and  interchange  of  agilcultural  and  dairy 
products  have  become  such  that  only  those  who  are  fully  acquainted 
with  the  latest  experience  of  practical  dairymen,  and  the  discoveries 
of  scientific  specialists,  can  expect  to  make  their  business  profitable. 
This  association  aims  to  bring  the  results  of  such  experience  and  dis- 
covery within  the  reach  of  the  humblest  farmer  in  our  midst,  at  the 
least  possible  expense. 

2.  The  right  to  attend  all  the  meetings  held  by  this  association,  to 
take  part  in  its  discussions  and  make  inquiries  of  the  specialists  w^ho 
are  engaged  by  the  association  to  lecture,  and  to  satisfy  the  hone^ 
pride  which  every  intelligent  farmer  should  feel  in  being  a  component 
part  of  the  association . 

3.  The  receipt  every  yeiir  of  a  large  octavo  volume  of  hundreds  of 
pages,  amply  illustrated  with  engravings  of  animals,  machines,  pomo- 
logical  and  horticultural  subjects,  entomological  engravings,  etc.,  fur- 
nishing a  complete  report  of  tiie  transactions  at  the  meetings  of  the 
the  State  Board  of  Agriculture,  of  the  State  Agricultural  Society,  of 
the  State  Dairymen's  Association,  of  the  State  Horticultural  Society, 
and  of  the  State  College,  the  whole  giving  a  complete  survey  of  the 
progress  and  improvements  in  every  branch  of  agriculture  for  the  past 
year.  This  volume  is  furnished  free  of  charge,  and  a  copy  is  preserved 
in  the  oflSce  of  the  secretary'  for  every  member,  who  will  receive  the 
same  upon  call  at  any  time  after  the  publication  of  the  same.  If  tiiis 
copy  is  not  called  for  previous  to  the  annual  meeting,  it  may  be  ob- 
tained at  the  place  of  meeting  at  that  time. 

4.  Each  member  is  furnished  with  a  notice  and  program  of  each 
meeting  held  by  the  association. 

5.  Whenever  prizes  are  offered  for  exhibits  of  dairy  products,  none 
but  members  are  permitted  to  compete  for  premiums. 
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TWENTIETH  ANNUAL  SESSION 


PEN  NS  YLV  ANI A 

State  Dairymen's  Association 

Held  in  Library  Hall^  Meadville^  Pa.^  January  ^i  and  February  i, 

and  j^  i8g4. 


Galled  to  order  bj  President  John  0.  MeClintock,  at  11  a,  m. 
Committees  Appointed. 

Resolutions — J.  B.  Phelps,  John  Fox,  S.  N.  Chase. 
Audit  of  Accounts — G.  D.  Heath,  M.  G.  Beatty. 
Finance  and  Membership — T.  M.  McKinney,  G.  H.  St  John,  Benj. 
Gulp. 

Intelligence  and  Nominations. — George  Spitler,  C.  W.  Heydrick. 
Dairy  Utensils.— O.  E.  Burwell,  H.  E.  Wright,  D.  H.  Lefever. 

Report  of  Secretary. 

Mr.  President  and  Fellow  Members  of  the  Association: 

I  have  the  honor  to  report  that  the  year  has  been  a  prosperous  one 
for  the  society,  though  the  dairy  industry  has  sympathized  with  the 
general  business  depression  of  the  country.  The  benefits  derived 
from  the  Columbian  Exx)osition  are  not  apparently  such  as  we  had 
reason  to  expect,  but  there  is  no  doubt  that  the  industry  has  been 
stimulated  .to  a  certain  extent  One  thing  is  apparent,  our  competi- 
tors north  of  the  great  lakes  are  honestly  distancing  us  in  the  race  for 
the  best  markets.  The  deliberations  of  this  session  will  no  doubt 
give  definite  and  exhaustive  information  on  this  subject 

Marked  improvement  is  constantly  being  made  in  the  methods  of 
treatment  of  stock.  The  changes  in  our  pastures  consequent  upon 
modifications  of  climate  from  the  removal  of  our  forests,  and  the  crop- 
ping of  the  soil,  have  necessitated  corresponding  changes  in  feeding 
methods,  which  are  slowly  being  adopted  by  our  farmers.  In  view 
of  these  things,  your  committee  has  secured  the  best  instructors  pos- 
sible to  secure  with  our  limited  means  for  this  meeting.  Our  increas- 
ing needs  demand  a  larger  expenditure,  but  no  practical  method  seems 
to  present  itself  to  increase  our  funds.  We  are  obliged  to  make  the 
best  possible  use  of  our  limited  means,  and  we  trust  our  efforts  to  that 
end  will  be  appreciated. 

[4] 
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We  are  pleased  to  note  the  disposition  on  tlie  part  of  our  State 
Printer  to  exi)edite  the  publishing  of  our  reports,  and  the  zeal  mani- 
fested by  Mr.  Busch  to  furnish  a  creditable  book  demands  our  just 
appreciation.  I  believe  the  report  for  1893  will  reach  us  within  a 
few  days,  or  weeks,  at  most  Could  the  work  of  publication  be  ac- 
complished in  time  for  distribution  of  the  previous  report  at  our  an- 
nual meeting,  the  cause  of  present  complaint  would  principally  disap- 
pear. 

The  receipts  and  disbursements  have  been  as  follows: 

Amount  in  treasurer's  hands  at  last  report,  {342.21;  received  from 
memberships,  ?24.00;  received  from  the  State  department  for  annual 
report,  $350.00,  making  a  total  of  $716.21.  From  this  amount  there 
was  paid  on  orders  issued  to  pay  current  expenses,  |343.58,  leaving 
$372.63  for  the  expenses  of  this  meeting,  $23.00  of  which  have  already 
been  expended  for  advertising. 

All  of  which  is  respectfully  submitted. 

G.  H.  ST.  JOHN, 
Secretary. 

The  report  of  the  secret^iry  was  ordered  to  be  placed  on  file,  and 
books  and  vouchers  turned  over  to  the  auditors. 
The  president  then  presented  the  following  address: 

PKESIDENTS  ADDEESS. 


Gentlemen  of  the  Association: 

As  the  time  has  arrived  for  the  annual  address  of  the  president 
of  this  association,  and  as  we  have  an  unusually  long  program  before 
us,  I  shall  be  very  brief  in  my  remarks.  We  are  peculiarly  fortunate 
on  this  occasion  in  having  with  us  some  of  the  brightest  lights  in  the 
dairy  world  to  enlighten  us  on  progressive  dairying  and  farming.  And 
1  shall  insist  on  every  member  lending  his  assistance  to  make  this 
program  interesting  and  the  meeting  profitable  to  every  one  present 
By  so  doing  we  shall  be  able  to  reap  mutual  benefit  and  secure  aid  to 
keep  up  with  the  great  dairy  procession  of  this  country.  Never  in 
the  history  of  agriculture  has  there  been  such  rapid  strides  in  ad- 
vancement as  has  been  made  during  the  past  ten  years.  And  how 
many  of  you  can  look  back  with  me  over  that  period  and  make  note 
of  the  improvements  that  have  been  made,  changing  from  the  old 
methods  of  dairying  to  the  modem  ones;  from  the  old  style  of  dairy 
utensils  to  the  latest  improved  utensils  of  to-day.  And  are  we,  as 
progressive  dairymen,  holding  our  own  with  our  sister  States  in  the 
great  dairy  procession?  I  feel  sure  that  we  are,  but  let  us  do  more 
than  this;  we  should  be  in  the  front  rank  of  the  great  dairy  States 
of  this  country. 

But  with  all  our  advancement  in  the  past  ten  years,  our  efforts  have 
been  greatly  hindered  and  their  success  put  in  serious  peril  by  that 
gigantic  anaconda,  oleomargarine,  or  butterine,  which  is  being  sold 
by  thousands  and  tens  of  thousands  of  xx)unds  in  nearly  every  city  and 
town  as  pure  butter,  in  direct  violation  of  our  State  laws,  which  pro- 
hibit its  manufacture  or  sale  within  the  State. 

And  shall  we  sit  idly  by  with  folded  hands,  waiting  for  something 
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to  turn  up  to  stop  this  fraud  and  lawlessness,  or  shall  we  let  this  huge 
serpent  go  on  wrapping  its  immense  coils  around  our  dairy  industry 
until  its  life  is  crushed  out?  Shall  we  not  rather  put  forth  all  our 
best  energies  and  strength  in  one  mighty  struggle  to  stop  the  on- 
ward march  of  this  huge  monopoly?  Let  every  dairyman,  and  every 
member  of  the  association  in  this  convention  unite  to  put  down  this 
immense  fraud.  By  combining  our  forces  in  one  grand  organization 
we  shall  be  better  able  to  cope  with  this  great  monopoly. 

How  much  better  off  are  we  in  this  State  than  we  were  at  our  last 
session?  It  is  true  we  have  a  Dairy  and  Food  Commissioner  to  en- 
force Our  laws,  but  what  does  that  avail  us?  Our  legislature  failed 
to  make  the  necessary  appropriation  to  enforce  it,  when  the  sum  of 
f25,000  was  contemplated  by  the  original  bill  for  the  support  of  the 
office.  Why  was  it  not  appreciated?  Brother  daiymen,  ask  your 
representatives  in  the  legislature  why  they  left  us  out  in  the  cold. 
Cannot  we,  during  this  session,  devise  some  method  to  lead  us  out  of 
the  difficulty? 

Now,  it  should  be  the  duty  of  every  member  of  this  association  to 
t-ake  part  in  the  exercises  of  this  sesion,  not  only  with  reference  to 
this  subject,  but  with  all  that  may  come  before  the  convention,  and 
so  advance  our  industry  to  that  position  that  it  deserves  among  the 
industries  of  the  land.  Finally,  let  me  urge  upon  the  members  to  lend 
tJieir  assistance  to  build  up  our  association  by  united  work,  and  so 
keep  our  State  in  the  front  rank  of  the  great  dairy  procession,  and 
abreast  of  the  times  in  the  progressive  age  in  which  we  live. 

Discussion. 

B.  F.  Gulp.  Mr.  Chairman,  there  is  one  thing  that  impi-esses  me 
very  much.  As  the  president  was  telling  in  his  address  that  we  have 
made  great  progress  in  the  arts  and  sciences,  and  also  in  the  butter 
business,  yet,  with  all  this,  we  don't  seem  to  advance  from  a  financial 
point  of  view.  He  says  that  oleo  interferes  with  our  profits.  What 
is  the  cause  of  this?  Who  pertnits  this  to  exist?  This  is  a  question 
that  we  are  all  concerned  in.  Who  are  the  controllers  of  this  nation ; 
the  sovereigns  of  this  government?  We  are.  We  claim  that  the 
people  are  the  sovereigns;  and  yet  we  allow  men  to  produce  food  that 
is  not  fit  for  people  to  eat,  and  sell  it,  branding  it  as  butter.  Why  not 
stop  this?  We  are  responsible  for  this.  It  is  our  own  fault,  in  a 
measure.  Why  not  unite?  Why  not  plan  for  the  best  interests  of 
the  farming  and  laboring  community?  I  want  you  to  think  of  it. 
Oive  it  a  candid  thought. 

President  McClintock.  If  there  is  no  further  discussion  on  this  sub- 
ject, we  will  call  on  John  Gould,  of  Ohio,  to  tell  us  what  our  brother 
dairymen  are  doing  in  Canada, 

Address  of  John  GKwld. 
Mr.  Chairman,  Ladies  and  Getitlemen: 

A  story  is  told  of  Kev.  Jolin  Peate,  who  once  upon  a  time  preached 
in  Jamestown,  and  whose  labors  were  blessed  with  a  glorious  revival, 
and  hundreds  were  added  to  the  church,  and  the  cause  of  Christ  car- 
ried forward;  after  leaving  Jamestown  Rev.  Peate  went  to  Corry, 
and  the  state  of  religion  wa?  Terv  low  in  Corry.    To  incite  his  mem- 
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bere  to  do  better  work  he  kept  telling  tliem  about  the  glorious  work 
done  in  Jamestown.  One  morning  in  love  feast  when  they  were  giv- 
ing their  experiences,  one  good  old  lady  said  ^e  "was  traveling  in 
the  path  to  Heaven,  but  she  had  her  hopes  and  fears.  Sometimes 
she  almost  thought  she  would  never  see  Heaven."  Then  she  added: 
"But,  Brother  Peate,  if  I  don't  get  to  Heaven,  I  hoi)e  I  may  finally 
reach  Jamestown."  And  so,  to  incite  you  to  do  better  work,  you  have 
asked  me  to  tell  you  what  I  have  seen  in  Canada;  so  if  you  don't  get 
all  the  glory  and  honor  and  profit  out  of  the  butter  business  in  this 
country,  we  can  go  over  to  Canada. 

The  first  thing  that  struck  me  very  forcibly  in  the  president's  ad- 
dress was  this  question  of  oleomargarine,  and  **Who  are  the  sover- 
eigns?" The  thing  has  been  solved  in  Canada.  They  have  a  law  there 
that  no  man  shall  make  or  sell  a  pound  of  the  stuff  in  the  Dominion. 
If  he  does,  they  just  simply  send  him  to  Ottawa  for  ten  years.  They 
have  gone  further.  No  man  shall  sell  or  vend  filled  cheese.  They 
take  them  to  Ottawa  for  that.  So  the  result  is  that  there  is  no  oleo- 
margarine or  butterine  taken  into  the  Canadian  stomach.  This  con- 
dition of  things  has  been  brought  about  by  the  men  who  have  the 
ballot  in  their  hands;  and  when  we  stand  up  for  our  industry  in  the 
same  way,  Pennsylvania  and  Ohio  and  the  whole  United  States  wil' 
not  be  at  the  mercy  of  Phil  Armour. 

Last  week  the  greatest  dairy  convention  that  Canada  had  ever  seen 
was  held  at  Ontario.  I  only  wish  you  could  have  been  present  at  that 
meeting.  The  first  opportimity  you  have,  attend  one  of  those  meet- 
ings in  Canada- 

The  law  in  Canada  does  not  allow  a  man  to  make  skimmed  cheese. 
The  result  is  that  the  Canadian  government  has  the  best  of  this  busi- 
ness in  that  country.  To-day,  in  Canada  their  highest  aim  is  to  see 
who  can  make  the  best  cheese,  and  their  exhibit  at  Chicago  was  a 
great  compliment  to  the  Canadians.  1  think  they  are  making  a  bet- 
ter cheese  there  than  we  are  in  the  United  States.  They  are  milking 
about  the  same  kind  of  a  cow,  and  are  keeping  it  in  the  same  kind  of 
a  bam ;  but  their  point  is  to  make  the  best  cheese  and  get  it  into  the 
best  market.  A  man  who  takes  milk  to  the  factory  should  have  the 
pay  for  that  individual  milk. 

I  think  the  pooling  business,  paying  for  everybody's  milk,  is  going 
to  go  in  Canada.  At  that  great  convention  of  350  cheese  makers, 
factory  owners  and  dairymen,  there  was  only  two  votes  against  the 
universal  adoption  of  the  Babcock  test  to  be  used  the  coming  year  to 
test  the  value  of  milk.  One  hundred  pounds  of  milk,  containing  four 
and  one-half  per  cent,  of  butter  fat  will  make  more  cheese  than  one 
hundred  pooinds  of  milk  that  has  three  per  cent,  of  butter  fat;  but 
under  the  present  arrangement  the  man  who  skims  and  waters  is  get- 
ting his  dividend  off  of  the  men  who  are  doing  better  dairying.  An- 
other thing  in  Canada  that  they  are  hoping  and  praying  for  (and  it  is 
coming)  is,  that  when  we  in  this  country  shall  consume  all  the  dairy 
products  we  have  in  this  country,  that  we  shall  begin  to  buy  of  them. 
That  is  one  of  their  great  hopes.  The  reason  why  we  are  eating  so 
much  oleomargarine  is  because  we  have  not  enough  dairy  butter  to 
go  'round.  They  say,  *T^n  five  years  you  fellows  will  not  only  consume 
nil  the  cheese  you  make,  but  you  will  want  some  more."  I  don't  know 
how  it  IS  here,  but  sixtv-five  miles  west  of  here  Ohio  cheese  and  New 
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York  cheese  pass  each,  other  on  the  way  to  market  We  want  to  stop 
that.  We  want  each  town  to  make  such  good  cheese  that  there  will 
be  no  crossing  of  freights  on  the  way  to  market  This  means  a  man 
thoroughly  in  love  with  his  work.  A  patron  cannot  do  it  all.  There 
must  be  united  action,  each  doing  his  level  best,  and  each  having  done 
his  level  best,  then  we  are  able  to  demand  of  the  lawmakers,  protec- 
tion. I  am  in  favor  of  protection  for  my  business,  and  I  am  a  free 
trader  for  everybody's  else  business.  T  don't  want  everybody  to  say 
that  my  gold  dollar  is  just  like  their  gilded  dollar.  We  must  stop  that 
and  demand  protection  for  our  business.  It  will  take  this  man's  vote, 
and  that  man's  vote,  and  my  vote,  and  then  we  can  say,  **You  execute 
the  law  or  you  will  go  down  and  out"  Just  think  of  the  butter  busi- 
ness of  this  country.  Eight  hundred  million  dollars  made  last  year 
in  the  dairy.  Had  we  dairymen  paid  as  much  attention  to  the  dairy 
business  as  we  did  to  the  silver  bill  we  would  have  had  it  on  a  good 
deal  higher  plane  of  protection  than  it  stands  to-day.  The  dairy  in- 
dustry is  the  only  industry  in  the  United  States  that  has  not  turned 
its  operators  in  the  street  this  winter  to  feed  on  the  soup  of  charity. 
Some  time  we  wiU  recognize  the  dairy  industry  as  a  great  industry. 

President  MeClintock.    Do  they  enforce  the  dairy  laws  in  Canada? 

Mr.  Gould.  I  was  told  that  for  five  years  not  one  pound  of  butterine 
or  oleomargarine  has  been  sold  in  Canada.  I  went  to  the  Commis- 
sioner of  Agriculture  and  said,  "Are  the  dairy  laws  of  Canada  en- 
forced?'' "No,"  he  said,  "there  is  no  use  enforcing  them,  no  one  wants 
to  go  to  Ottawa  for  ten  years." 

Mr.  Gulp.  As  citizens  of  the  United  States  should  we  not  be 
ashamed  to  have  our  laws  violated? 

Mr.  Gould.  It  is  done  simply  because  you  and  I  sit  down  and  want 
somebody  to  enforce  them  for  us. 

Mr.  Gulp.    We  mwst  be  fools. 

Mr.  Gould.  I  don't  believe  I  am  a  fool.  We  ought  to  be  just  as 
proud  of  our  laws  as  they  are  of  theirs  over  in  Canada, 

Mr.  Matteson.  I  am  now  in  a  lawsuit.  The  first  one  in  my  life. 
Phil  Armour  has  sued  the  whole  State  of  New  York.  We  are  going 
to  have  some  fun.  At  our  State  convention  about  the  middle  of  last 
December,  a  man  who  is  the  representative  of  Phil.  Armour,  sent  a 
telegram  to  the  convention,  asking  them  if  they  wooildn't  endorse  as 
a  convention,  the  use  and  sale  of  oleomai^arine  in  the  State  of  New 
York.  He  threw  down  the  glove.  Of  course  we  sat  down  on  that 
resolution.  We  presnted  a  set  of  resolutions  to  the  Assembly  and 
the  Senate  of  our  State,  and  to  the  Congress  of  the  United  States, 
telling  them  what  we  proposed  to  do.  Armour,  through  his  man 
Harkett,  has  sued  our  butter  commissioner  for  interfering  with  his 
business  in  that  State.  We  are  going  to  see  what  we  can  do  in  New 
York  State;  and  we  have  lots  of  stamps  and  lots  of  sand;  and  you 
kind  of  keep  wateli  of  us  and  see  how  we  come  out.  Then  you  wade 
in:  and  if  you  haven't  enough  money  we  will  lend  you  some.  We  are 
neighbors.  These  United  States  belong  to  all  of  us.  What  hurts 
Pennsylvania  hiirts  New  York;  and  what  hurts  us  hurts  the  whole 
brotherhood  of  farmers.  They  are  the  only  honest  men  in  the  world. 
They  will  water  their  milk  sometimes,  but  that  is  only  a  little  fallinsc 
from  firrace.  John,  you  made  a  mistake.  There  is  butter  enough 
That  isn't  why  they  sell  the  oleomargarine.    Down  in  my  section  '»vo 
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have  lots  of  dairymen  who  are  making  good  butter;  and  yet  23  cents 
a  pound  is  all  they  can  get  for  it;  and  the  local  buyer  in  my  town  said 
to  me  the  other  day,  "I  have  got  to  quit  The  boys  say  I  must  hold 
back  the  butter  here;  there  is  an  over-production."  Yes,  the  people 
want  it;  but  it  takes  money  to  buy  butter.  I  have  seen  the  time  that 
I  would  spend  f  1.50  in  one  day,  and  I  have  seen  the  time  when  I  didn't 
«pend  that  in  ten  days  because  I  didn't  have  it  A  man 
will  buy  a  pound  and  spread  it  thinner.  I  have  all  the 
faith  in  the  world  in  this  grand  United  States;  and  if  Phil 
Armour  thinks  he  is  going  to  kill  out  the  great  butter  indiustry  of 
our  State  he  will  find  he  is  mistaken.  Oleomargarine  did  a  good 
thing  for  me  about  twenty  years  ago.  They  kept  telling  me,  "You 
can't  tell  it  from  butter;  it  is  as  good  as  butter;  it  will  do,  I  guess." 
I  have  eaten  a  good  many  things  that  went  down  all  right;  but  after 
I  found  out  what  I  was  outside  of  I  felt  bad.  I  honestly  did.  I  am 
built  that  way.  Mark  Twain  tells  a  story  on  himself  that  occurred 
when  he  was  out  lecturing.  He  was  invited  to  stay  all  night  with  a 
gentleman.  They  gave  him  a  very  nice  room,  that  was  probably  oc- 
cupied by  one  of  the  daughters  of  the  house.  In  the  morning  he 
fooind  that  he  had  forgotten  his  grip.  He  didn't  have  his  tooth-powder 
with  him.  He  found  a  little  dish  with  powder  in  it  on  the  dresser. 
He  used  some  of  it,  and  found  it  very  nice.  At  breakfast  that  morn- 
ing he  thought  he  would  own  the  com;  so  he  mentioned  it  and  said  he 
would  like  to  know  what  kind  it  was,  as  he  would  like  to  get  some 
like  it;  when  the  little  fellow  at  the  table  piped  up,  "O,  ma,  he  has 
used  Aunt  Hanner."  They  had  had  the  old  lady  cremated,  and  had 
her  ashes  there. 

There  is  an  aroma  that  Phil  Armour  cannot  put  in  the  butter.  The 
kind  of  a  flavor  that  comes  from  the  clover  the  cows  eat 

Butter  is  a  drug  in  the  market  to-day.  A  gentleman  said  in  this 
hall  to-day  that  good  butter  sold  for  20  cents  last  Saturday.  We  are 
going  to  have  better  times;  and  next  spring  we  will  pick  up  and  be 
as  frisky  as  you  please,  and  won't  ask  any  odds  of  anybody. 

Mr.  Phelps.  I  will  venture  to  say  that  there  is  not  a  grocery  in  Craw- 
ford county  to-day  that  is  not  over-loaded  with  butter.  Every  comer 
grocery  in  this  county  has  so  much  butter  they  don't  know  what  to 
do  with  it;  and  still  it  is  coming,  at  14  cents  a  pound.  Here  is  food 
for  reflection.  What  is  the  matter?  T\Tiy  is  it  that  that  butter  can- 
not be  sold  for  25  cents  a  pound?  It  is  because  it  isn't  right;  and 
oleo  takes  its  place.  That  butter  is  only  worth  14  cents  to  the  mer- 
chant who  buys  it.  Why  don't  you  make  butter  that  sells  for  25 
cents,  and  the  oleo  will  have  to  get  out  of  the  way?  I  have  fought 
this  thing,  and  cursed  the  eleo  a  great  many  times;  and  yet  it  has  its 
merits.  You  must  make  a  better  article  or  oleo  will  take  its  place.  I 
have  sold  butter  to  hotels  in  cities.  Their  argument  is  this :  'T!  can  buy 
oleo  better  and  cheaper  than  I  can  go  to  the  market  and  get  butter. 
My  customers  like  it  better,  and  I  tell  them  it  is  oleo,  and  they  say  it 
IS  fine."  There  you  have  it  There  is  the  whole  thing.  I  will  ven- 
ture to  say  that  there  is  not  one- tenth  part,  or  one-twentieth  part  of  the 
ladies  in  Crawford  and  Erie  counties  to  day  but  what  think  they  make 
inst  as  good  butter  as  anybody.  I  am  down  on  the  oleo  law.  I  think 
I  can  see  a  little  speck  in  the  clouds.  T  see  that  a  Senator  in  New 
Yc-rk  has  offered  a  bill  in  the  Senate  of  the  United  States,  allowing 
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every  State  to  govern  itself  in  regard  to  the  oleo  business.  Then  we 
want  to  send  men  down  there  who  have  the  back-bone  to  stand  by 
what  the  farmers'  demand  of  them.  There  are  thousands  of  x>ounds 
sold  in  Pittsburgh;  and  yet  there  is  a  great  demand  for  good  butter.  I 
mean  first-class  butter.    People  will  eat  it  if  they  can  get  it. 

Mr.  Gulp.  I  rather  think  you  made  it  a  little  strong.  1  think  the 
ladies  in  this  county  make  pretty  good  butter. 

Mr.  Phelps.  If  you  think  that,  I  cannot  admire  your  taste.  I  was 
at  one  of  the  best  stores  in  Conneautville  not  long  ago  when  the  mer- 
chant was  buying  butter  for  15  cents  a  pound;  and  had  about  three 
tx)ns  there.  At  the  same  time  he  was  buying  from  me  at  28  cents, 
and  taking  it  home  for  his  family  to  eat.  One  of  the  clerks  said, 
"There  is  as  good  butter  as  anybody  makes.''  There  wasn't  a  good 
pound  of  butter  there.  He  kept  it  in  a  nice,  dark  room.  Some  of  it 
was  salted  with  coarse  salt. 

Mr.  Gulp.  Do  you  believe  the  people  at  those  hotels  would  rather 
eat  the  oleo  than  the  butter  they  can  buy? 

Mr.  Phelps.  You  may  go  to  these  hotels  and  see  if  you  don't  find 
oleo  on  their  tables.  They  wouldn't  have  it  if  the  people  didn't  want 
it.  The  times  have  something  to  do  with  the  consumption  of  butter; 
but  first-class  goods  will  sell  every  time.  A  good  animal  always  goes 
at  a  fair  price. 

Mr.  Matteson.  Don't  you  believe  it  is  right  to  make  ten  cents  a 
pound  difference  in  the  butter  in  the  same  store?  I  bought  a  suit  for 
110.00,  and  a  fellow  in  the  same  store  bought  one  for  |24.00.  I  haven't 
bad  any  trouble  with  my  customers.  I  happened  to  have  men  who 
were  drawing  their  6  per  cent  during  these  hard  times.  Don't  think 
all  butter  should  be  the  same  price  until  you  have  the  same  kind  of 
butter.  A  man  will  buy  one  cow  for  $15.00  and  jmy  $60.00  for  an- 
other; and  he  has  got  the  worth  of  his  money  in  both  cows. 

Mr.  O.  E.  Burwell.  I  have  had  some  experience  this  winter.  I 
commenced  to  make  butter  about  the  time  the  factory  closed;  and 
went  down  to  Allegheny  to  see  what  I  could  do  with  butter  there.  I 
told  the  greceryman  that  I  wanted  to  sell  my  butter  on  its  merits.  I 
told  him  that  if  it  merited  a  first-class  price,  I  wanted  it.  He  said, 
"All  right,  111  take  it."  I  received  my  last  check  last  week  for  week 
before  last  week's  butter;  and  have  not  received  less  than  30  cents 
for  any  butter  I  have  sent  to  him  since  the  20th  of  October. 

He  could  go  right  on  the  market  in  Allegheny  and  buy  all  he 
wanted  for  20  to  22  cents  a  pound.  About  six  weeks  ago  he  could  do 
that;  and  now  he  can  buy  the  same  butter  for  16  and  18  cents.  I 
think  the  price  depends  a  good  deal  on  how  we  take  care  of  our  cows 
and  how  we  take  care  of  our  butter.  What  we  want  is  for  everyone 
to  make  a  quality  of  butter  that  will  demand  the  highest  price.  If 
we  had  to  sell  our  butter  on  its  merits  we  would  learn  something 
aboait  how  to  make  it  and  put  it  in  shape  to  sell. 

Ool.  Frank  Mantor.  This  butter  question  is  of  great  interest  to 
the  people  of  this  county.  It  was  said  by  Horace  Greely  that  Crawford 
county  butter  was  equal  to  any  butter  in  the  State.  I  pay  25  cents  a 
pound  for  my  butter  the  year  'round.  You  may  go  into  any  store  to- 
day in  Crawford  county  and  you  will  find  the  same  diflSoulties  aris- 
ing; and  it  is  no  wonder  our  friend  sends  his  butter  to  Pittsburgh. 
Ppoplp  will  *^t  good  buttpr,  no  mnttpr  how  hard  the  times  are.     The 
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man  who  has  good  butter  will  sell  for  30  per  cent  higher  than  the 
man  who  is  careless  in  the  manufacture  of  his  butter.  The  merchants 
in  Chautauqua  county,  New  York,  raely  ever  buy  any  butter.  A  day 
is  set,  and  the  people  come  in  and  sell  the  butter  upon  its  merits. 

Mrs.  Busick.  I  would  like  to  say  to  the  gentleman  that  at  this  time 
of  the  year  butter  sells  at  its  maximum  figure.  Our  markets  in  the 
west  are  largely  regulated  by  Elgin  prices.  Our  winter  butter  mak- 
ing is  when  we  reap  the  harvest.  Butter  that  will  sell  for  25  or  30 
cents  now,  the  same  buyers  would  not  pay  over  18  or  20  in  June  or 
July  for.  Our  butter  market  is  better  at  this  season  of  the  year  than 
at  any  other  time. 

Adjourned  at  12  M. 


AFTEKNOON  SESSION. 


Discussion. 


Mr.  Matteson.  In  all  the  State  conventions  I  am  acquainted  with 
we  are  sending  up  our  best  representative  men  to  the  National  Asso- 
ciation ;  and  that  is  just  what  the  farmers  should  have  done  years  ago. 
So  we  can  be  in  shape  to  fight  those  things  that  come  up;  and  also  to 
try  and  build  ourselves  up  so  that  we  shall  stand  at  the  head  of  the 
list  in  the  dairy  industry,  and  not  have  our  neighbors  in  Canada 
throwing  mud  at  us  because  we  do  not  make  better  goods.  And  you 
will  do  a  good  thing  to  send  some  of  your  best  men  to  that  conven- 
tion. 

Mr.  Gould.  The  Chicago  fellows  thought  they  woiuld  be  a  litth^ 
smart,  and  organized  a  National  Dairy  Union  in  the  Association ;  and 
appointed  each  one  a  delegate  to  go  to  Cleveland  to  scoop  those  othei* 
fellows.  It  is  only  a  question  whether  they  will  absorb  them  or  thoy 
us 

Mr.  Matteson.  They  talk  war  but  they  haven't  got  the  ammuni 
tion. 

Mr.  McClintock.     They  let  the  Chicago  parties  get  there  first. 


BREEDING,  FEEDING  AND  CARE  OF  THE  DAIRY  COW. 


H.  S.  MATTESON.  of  New  York. 


Mr.  Chairman,  Ladies  and  Gentlemen :  To-day  is  the  first  time  in 
my  life  that  I  ever  stood  before  an  audience  in  which  I  didn't  know 
some  one  person ;  and  I  have  traveled  up  and  down  the  earth  a  good 
while.     I  am  not  so  old;  but  some  years  I  have  lived  48  hours  in  every 
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24,  and  it  has  doubled  up.  I  am  glad  to  meet  you,  and  to  look  into 
tlie  faces  of  the  Pennsylvania  farmers;  and  from  the  conversation 
that  I  have  had  here  with  these  people,  I  find  the  Pennsylvania  fanner 
and  dairyman  is  very  much  like  the  New  York  man.  He  is  looking 
for  something  better.  Things  have  got  to  the  point  when  we  must 
have  the  best  in  everything  in  order  that  we  may  make  a  financial 
success  of  it;  and  more  especially,  perhaps,  in  the  dairy  interests  than 
in  anything  else.  The  time  was  when  a  good,  bright,  intelligent 
fiirmer  could  hardly  have  thought  that  one  cow  was  worth  double 
what  another  was;  while  t^ach  would  take  the  same  amount  of  feed 
and  care,  and  one  would  produce  twice  as  much  in  a  year  as  the  other. 
That  time  has  passed;  and  men  have  come  to  know  that  there  are 
cows  that  cannot,  under  any  possible  circumstances  be  made  to  pay 
their  way;  while  others,  with  equal  care  and  feed,  support  them,  and 
perchance  make  a  little  profit  for  them. 

I  propose  to-day  to  talk  to  you  only  from  experience.  I  am  not 
a  theorist  at  all;  and  what  I  shall  say  to  you  to-day  on  tiiis  subject 
will  simply  be  a  recitation  of  my  own  personal  experience. 

I  have  found  out  that  a  cow,  to  be  a  number  one  animal,  has  got 
to  be  bom  so;  and  that  when  a  cow  is  capable  of  producing  4,  5  or 
6  per  cent  butter  fat,  you  will  find  those  capabilities  in  her  breeding. 
I  have,  in  my  own  experience,  been  unable  to  take  a  cow  that  by  her 
breeding  had  no  qualifications  and  get  better  than  3  per  cent,  butter 
fat;  even  when  feeding  her  up  to  6  per  cent.  I  know  that  this  is  dis- 
puted by  some  grand,  good  men  in  the  country;  but  the  point  ie  here: 
Their  experience  has  been  that  they  have  taken  a  cow  that  has  not 
been  taken  care  of,  and  that  had  never  been  brought  up  to  her  nor- 
mjil  possibilities,  and  he  has  increased  her  butter  fats  and  produc- 
tion. 

In  the  science  of  breeding  the  first  thing  you  want  to  know  is  what 
you  have  to  breed  from,  and  then  set  your  stakes  to  what  you  want 
to  breed  to .  First  find  out  what  you  have  to  do  with .  It  is  the  most 
foolish  thing  in  the  world  for  a  dairyman  to  go  on  year  after  year  and 
never  test  his  cows  to  know  what  they  are  doing  and  what  they  can 
do.  Another  thing — there  are  lots  of  grand,  good  farmers,  well-read, 
well-posted  men,  that  breed  year  after  year  from  pedigree,  and  know 
nothing  about  performance.  I  wouldn't  give  a  snap  for  all  the  pedi- 
gree in  the  world  if  thej  haven't  performances  to  back  them.  So  in 
my  opinion  the  only  safe  method  for  a  dairyman  to  follow  is  to  look 
about  in  his  own  herd,  and  see  what  he  has  to  start  with;  and  after 
giving  a  thorough  test  for  the  qualifications  of  his  cow,  get  an  equally 
good  sire,  and  commence  at  that  starting  point  and  build  up  a  herd. 
We  know,  and  no  man  thinks  of  disputing  it,  that  the  laws  of  hered- 
ity are,  perhaps  stronger  among  animals — cattle  and  horses — than  in 
anything  else  in  the  world;  and  I  have  said,  and  I  believe  yet  that  I 
am  more  than  seven-eighths  right,  that  there  is  no  animal  in  exist- 
ence that  transmits  its  qualifications,  its  character,  its  habits,  so 
strongly  as  does  the  cow. 

I  have  been  breeding  for  a  special  purpose  for  25  years;  and  I  have 
found  95  times  out  of  a  hundred  that  the  sire  gives  me  the  best 
properties.  I  will  take  a  scrub  or  a  low  grade  cow  and  couple  her 
with  a  sire  that  has  the  best  of  qualifications,  and  I  will  get  a  better 
animal  and  offspring  of  this  than  I  will  to  reverse  it,  and  take  a  first 
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class  cow  with,  an  ordinary  scrub  sire;  and  I  will  increase  the  value  and 
powers  of  the  offspring  95  times  out  of  a  hundred  more  from  the  sire 
than  I  will  from  the  dam.  I  am  only  giving  my  own  experience  in  the 
matter;  I  cannot  explain  it.  We  have  lots  of  men  who  commence 
this  line  of  breeding  and  follow  it  out  to  the  letter,  and  they  forget 
that  breeding  is  only  the  beginning.  I  was  judging  stock  at  a  fair 
last  fall;  and  they  had  some  of  the  finest  stock  in  that  county  that 
there  is  in  the  State  of  New  York;  and  I  found  some  object  lessons 
there.  I  found  men  who  had  followed  breeding  down  to  a  fine  point. 
They  had  pedigrees  a  yard  square,  and  calves  that  that  pedigree  would 
cover  up  and  tuck  in  around  the  comers,  and  leave  room  enough  to 
put  another  calf  in.  They  had  spent  money  and  time  and  had  pro- 
duced an  animal,  and  then  let  it  alone.  There  is  where  we  fellows 
make  a  mistake.  We  are  a  little  too  much  wrapped  up  in  one  thing, 
and  there  we  stop.  I  don't  want  to  extend  my  talk  in  regard  to  breed- 
ing any  further  than  this:  No  man  is  safe  to  breed  from  a  sire  or 
dam  that  has  not  been  tested;  not  only  once,  but  right  through  the 
season.  He  mnst  make  a  study  of  their  character,  their  tempera- 
ment, their  pedigree;  and  then  he  has  something  tha  he  can  reason- 
ably expect  will  reproduce  something  a  little  better.  Then  he  must 
commence  the  feeding.  A  man  will  take  a  Jersey  and  breed  as  fine  a 
calf  as  you  ever  saw  in  ycnir  life,  and  then  he  wiU  go  to  work  and 
feed  for  beef  and  make  a  scrub  of  it  We  want  to  breed,  and  then 
start  in  and  feed  for  a  purpose. 

Last  winter  1  was  visiting  in  Indiana,  and  got  in  among  farmers 
who  had  been  raising  com  and  oata  They  could  hardly  give  a  colt 
away;  beef  was  low,  and  they  had  no  money.  Wheat  did  not  amount 
to  an^-thing;  and  they  took  the  next  best  thing,  and  went  into  the 
dairy  business.  Some  of  them  were  fortunate  enough  to  have  money 
CO  buy  with  and  had  bought  some  nice  Jerseys.  I  went  onto  a  farm 
near  Richmond,  Indiana,  and  saw  there  four  of  the  finest  Jerseys 
coming  a  year  old,  that  1  ever  saw  in  my  life.  He  asked  me  what  I 
thought  of  them.  1  said,  "They  are  fine."  He  was  feeding  corn.  He 
had  a  machine  there  that  was  bom  into  the  world  to  make  butter; 
and  he  had  gone  to  work  to  reverse  that  machine  to  make  it  ma*:e 
fat;  and  he  was  spoiling  his  heifers  just  as  fast  as  he  could. 

I  said  to  him  :  "You  take  two  of  them  away  and  feed  them  bran 
and  oats,  and  keep  the  other  two  right  along  on  your  corn,  and  when 
they  come  to  giving  milk  just  let  me  hear  from  you."  I  heard  from 
him  a  few  days  ago;  and  he  said  he  never  knew  before  what  a  big  fool 
a  man  is  who  goes  to  reverse  the  order  of  nature.  They  are  a  failure 
as  milk  cows.  I  can  take  the  best  cow  on  my  farm,  and  while  she  is  in 
conception  for  a  calf  I  will  feed  that  cow  for  a  beef  animal;  and  I  be- 
lieve and  know  that  I  can  injure  the  milk  and  butter  production  of 
that  offspring  to  a  great  extent  before  it  is  born  by  feeding  the  mother 
of  it  foods  to  make  beef  of.  I  will  commence  the  formation  of  a  beef 
producing  character  in  that  animal.  If  you  want  a  good  dairy  herd, 
feed  every  moment  until  they  give  milk,  and  as  long  as  they  live, 
something  to  produce  milk.  Of  course  have  foods  to  keep  up  the 
physical  strength  of  the  cow;  but  feed  for  a  purpose.  If  you  don't, 
you  are  going  to  make  a  failure;  and  every  time  a  man  fails  he  is  a 
good  deal  less  of  a  man  than  he  was  before. 

Now,  when  you  come  to  talk  about  feeding  you  have  not  only  the 
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kind  of  food  to  feed;  but  the  time  to  feed,  to  consider.  It  is  coming 
spring;  and  we  calculate  to  produce  milk  next  summer;  and  we  know 
LUat  when  July  comes  the  grass  will  be  more  matured.  We  want  to 
begin  now.  it  is  pretty  near  the  tirat  of  February;  and  we  must  keep 
it  pasted  in  our  hats  that  before  July  we  must  have  some  extra  feed 
tor  our  cows.  Just  as  likely  as  not  somebody  will  have  held  all  the 
grain  production  in  this  country,  and  you  may  have  to  pay  J25  a  ton 
tor  feed.  You  want  to  get  ready  for  these  things.  You  want  to  go  to 
work  as  soon  as  you  can  and  put  in  some  peas;  then  wait  until  it  is 
warm  and  di7  and  hai'i-ow  it  nicely  and  sow  some  oats.  And  then 
about  a  week  after  that  tix  another  patch  the  same  way.  About  two 
sowing  of  peas  and  oats.  And  when  the  time  comes  that  you  can, 
plant  some  sowed  com.  1  use  three  varieties — an  early  variety,  one  a 
little  later,  and  the  larger  Evergreen  corn  at  the  last.  l>on^t  wait 
until  the  last  days  of  June  and  look  into  the  pail  and  see  that  the 
cows  are  serving  you  the  same  trick  that  they  did  the  year  before.  If 
you  don't  put  food  enough  into  that  machine  you  will  not  get  milk 
enough  out.  Ttiat  is  the  trouble  with  us  farmers,  we  have  been  try- 
ing to  get  something  from  nothing. 

We  breed  the  finest  kind  of  an  animal  and  we  trust  to  that  cow  to 
produce  us  something,  and  we  do  not  give  her  anything  to  produce  it 
with.  Don't  condemn  your  cows.  Remember  another  thing — that  you 
have  to  feed  the  food  that  will  produce  what  you  want  Why  here  a 
year  ago  one  of  the  best  dairymen  we  have  in  our  section  got  a  lot  of 
Buffalo  feed  from  an  agent  at  a  discount.  It  was  something  like 
saeur  kreaut.  They  make  beer,  I  guess,  or  whiskey  out  of  it  He  said, 
'*!  have  struck  it  now ;  you  ought  to  see  them  roll  out  the  milk."  1 
saw  his  wife  a  little  while  after.  She  said,  "I  wish  you  would  go  and 
see  Sam."  I  keep  an  old  musket  about  100  years  old;  and  every  time 
I  hear  of  an  agent  in  town  I  put  in  another  load.  That  fellow  almost 
ruined  his  dairy  cows  before  he  saw  his  mistake.  Don't  take  up  witli 
every  new-fangled  thing  that  comes  along.  I  wiU  tell  you  what  1 
feed.  I  feed  oats  and  bran  and  corn  meal,  com  in  the  ear,  cob  and 
all.  I  have  just  enough  fattening  food  there  to  keep  the  cows  in  good 
shape,  and  keep  the  milk  rich — the  bran  and  the  oats.  Com,  oats 
and  bran;  one-third  of  each.  Some  of  you  will  ask  where  the  ensilage 
comes  in.  If  I  don't  get  a  silo  John  Gould  will  put  me  in  a  hole  and 
set  down  on  it 

We  have  a  pretty  good  start  on  breeding  and  feeding.  Now,  here  is 
another  thing.  If  you  have  the  best  bred  herd  of  cows  in  the  State  of 
I^ennsylvauia,  and  you  feed  them  the  best  possible  way,  I  can  put  a 
man  in  there  that  will  spoil  all  that  you  have  done.  I  can  spoil  it  all. 
He  won't  take  care  of  them.  I  came  up  a  road  the  other  day  in  my 
own  State — we  are  proud  of  the  State,  but  I  am  ashamed  of  some  of 
the  men  there,  and  I  wish  they  would  be  called  home  pretty  soon,  on 
account  of  tJie  cows — it  was  raining  and  real  nasty,  and  I  saw  his 
nice  Jerseys  standing  out  there  behind  a  wire  fence.  I  inquired 
about  that  man  a  little — who  he  was  and  what  he  was  doing.  I  found 
that  he  had  some  money  left  him;  is  a  good  farmer,  and  calls  himself 
the  best  dairyman  in  that  county.  He  makes  good  goods  because  the 
other  horse  in  the  team  stays  at  home  and  attends  to  the  business.  I 
found  out  that  he  was  down  town  talking  about  the  times.  He  threw 
some  hay  out  on  the  ground  and  turned  the  cows  out  and  went  down 
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town  to  see  the  boys.  I  treat  my  cows  a  great  deal  better  than  I  do 
my  children,  because  I  haven't  got  any  chUdren.  I  think  so  much  of 
them  and  I  use  them  so  well  that  my  wife  is  jealous  of  the  little  Jer- 
sey heifer  I  have.  She  says,  **You  cannot  go  by  that  heifer  without 
patting  her  on  the  face,  and  you  haven't  done  that  with  me  for  a  good 
while."  I  told  her  that  I  didn't  want  any  hard  feeling  about  the  mat- 
ter, but  that  if  she  was  as  remarkable  an  animal  as  that  heifer  was  I 
would  have  my  arm  around  her  half  the  time.  I  want  to  see  you 
treat  your  cows  well.  The  man  that  turns  his  cows  outdoors  and  feeds 
them  tiiere  has  not  the  first  principles  of  manhood  in  him.  Another 
thing.  You  have  seen  farmers  now  and  then  have  a  cow  that 
wouldn't  give  down  her  milk.  I  saw  one  that  had  a  five-pound  weight 
right  on  her  loins.  This  fellow  was  talking  to  me  about  this  cow; 
he  said  he  was  going  to  sell  her.  He  said:  "My  wife  will  milk  her 
and  she  will  do  all  right.  She  is  the  queerest  creature  I  ever  saw  in 
my  life."  He  had  kindling  wood  enough  piled  up  there  to  last  me  a 
year,  and  had  a  brand  new  stool  under  him.  He  said:  "She  has 
si)ells,  and  you  have  just  got  to  go  to  work  and  pound  them  out  of  her . " 
I  want  a  cow  bred  and  fed  and  taken  care  of  so  that  when  she  sees 
you  coming  the  milk  will  begin  to  come  and  you  can't  stop  it  Why,  I 
know  a  man  that  pounds  the  milk  out  of  his  cows  if  they  don't  give 
down  just  when  he  is  ready  to  milk  them.  If  yo«i  take  proper  care  of 
the  cow  she  cannot  help  but  give  milk.  Now,  I  don't  know  whether 
I  will  hit  any  of  you  or  not;  but  there  is  another  class  of  farmers  who 
put  off  the  milking  until  they  happen  to  get  ready.  They  will  get  up 
at  4  o'clock  and  milk  their  cows,  if  they  want  to  start  away  early,  and 
then  milk  them  at  9  o'clock  at  night,  or  just  when  they  happen  to  get 
home.  They  find  their  cows  all  out  of  shape,  and  they  can't  get  into 
shape.  You  must  have  some  system  in  the  care  of  your  stock.  I 
know  I  am  stepping  on  dangerous  ground,  but  that  man  that  lets  his 
cows  out  at  6  or  7  o'clock,  and  leaves  them  out  until  he  happens  to 
get  home  in  the  evening,  is  a  sinner;  and  I  have  my  doubts  whether 
he  will  ever  be  forgiven.  And  any  man  that  puts  his  cows  in  the 
stable  in  November,  and  doesn't  let  them  out  until  May — well,  that 
would  be  all  right  if  they  have  the  right  kind  of  a  stable.  Since 
along  last  September  we  have  had  a  great  deal  of  trouble  in  our 
county  with  tuberculosis  in  the  stock.  They  are  slaughtering  them 
tJiere  every  week  or  two.  T  have  taken  the  trouble  to  go  to  the  bams 
of  all  but  one  of  the  farmers  where  the  cows  have  been  condemned, 
and  I  have  found  men  who  believe  that  cows  ought  to  be  kept  at  steam 
heat.  I  don't  claim  that  that  was  the  origin  of  the  tuberculosis.  You 
want  to  give  your  cows  good  air,  pure  air;  and  above  all,  give  them  a 
chance  to  get  out  in  the  briijht  sunshine  every  day.  Right  in  the  mid- 
dle of  the  day  for  about  an  hour. 

Sometimes  my  cows  are  not  in  the  stable  for  two  weeks  at  a  time; 
and  last  winter  they  were  out  for  three  weeks.  Give  them  plenty  of 
fresh  air.  These  are  little  pointa;  and  you  will  find  one  of  the  best 
authorities  in  the  country  preaching  another  doctrine — John  Gould — 
and  if  you  go  between  us  you  will  be  about  right.  Another  thing — in 
the  care  of  this  stock  remember  that  you  can  take  a  calf  that  isn't  more 
than  three  days  old,  and  commence  then,  and  you  can  predict  then  in 
a  great  measure  what  it  has  inherited  in  the  way  of  temperament 
iuhI  disposition  which  will  affect  the  quantity  and  quality  of  the  milk 
9* 
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and  butter  jou  will  get  from  that  animal.  Every  time  you  feed  or 
hahdle  a  little  calf,  do  it  as  carefully  as  if  it  were  a  baby.  I  some- 
times take  them  up  in  my  arms.  I  will  tell  you  how  I  used  to  teach 
a  calf  to  drink.  Father  would  say,  "Henry,  go  out  and  learn  that  calf 
to  drink."  I  would  get  myself  together  and  take  a  pail  of  milk,  and  I 
would  get  astride  of  that  calf  s  neck  and  put  my  fingers  in  his  mouth, 
and  jam  his  head  down  into  the  pail.  Then  1  would  give  up  the  finger 
business  and  jam  a  little  more.  The  calf  was  in  the  habit  of  looking 
up  for  something  to  drink,  and  I  was  compelling  him  to  go  down  for 
it.  About  that  time  he  would  go  over,  and  I  would  go  over,  and  the 
milk  would  go  over.  I  would  as  soon  try  to  fall  over  a  wheelbarrow 
as  a  calf  three  days  old.  With  that  kind  of  treatment  you  can't  ex- 
pect anything  but  a  vicious  animal.  You  have  done  everything  you 
could  to  make  it  so.  Remember  this — that  a  cow  has  feelings.  She 
has  rights  that  we  ought  to  respect,  but  she  cannot  talk  back  to  us. 
In  that  respect  she  is  a  little  better  than  a  woman.  I  can  teach  the 
meanest  calf  in  Pennsylvania  to  drink,  in  ten  minutes.  These  are  lit- 
tle things,  but  all  together  they  mean  much.  You  must  breed  for  a 
purpose;  you  must  feed  for  a  purpose,  and  you  must  handle  and  care 
for  them.  One  of  the  greatest  things  for  success  is  to  know  first 
what  you  want;  the  next  thing  is  to  know  how  to  get  it,  and  thb 
third  thing  is  to  attend  right  to  business  to  get  It  when  you  know 
how.  Don't  ask  a  cow  to  eat  or  drink  anything  that  is  not  clean 
enough  for  you.  Then  in  breeding  and  feeding  you  must  remember 
that  you  are  building  up  a  machine  to  do  a  certain  work,  and  you 
mu«t  work  at  that  on  the  same  line  from  the  beginning  to  the  end. 

The  other  day  X  got  on  an  Empire  State  train  that  snatched  me 
through  that  State  at  the  rate  of  a  mile  a  minute.  There  was  an 
engine  on  the  front  of  that  train,  that  in  the  mind  of  the  mechanic 
who  made  it,  was  bom  for  that  purpose.  It  was  built  for  the  purpose 
of  snatching  people  and  loaded  cars  along  at  the  rate  of  a  mile  a 
minute.  The  engineer  stood  there  with  his  hand  on  the  throttle  to  do 
that  business,  and  the  fireman  was  in  his  place  to  feed  it  for  that 
purpose.  If  the  engineer  had  done  his  work,  and  the  other  men  had 
done  their  work  in  building  it,  and  the  fireman  had  only  fed  it  to  take 
us  at  the  rate  of  a  mile  in  three  minutes  that  is  all  it  could  have  done. 
Just  the  same  way  in  the  dairy  busines;  you  can  be  careful  of  one  point 
and  disregard  another.  Many  of  you  have  spent  money  for  breed,  and 
actually  you  have  by  your  feeding  made  scrubs. 

I  went  to  visit  a  dairy  farm  in  Chenango  county  the  other  day.  I 
want  to  show  you  what  breeding  has  done.  That  man  took  care  of  his 
cows,  just  as  every  farmer  ought  to  do.  He  sold  lots  of  butter.  I 
asked  him  what  it  cost  to  produce  tliat  butter,  and  he  gave  me  the 
figures.  He  said:  "Put  it  down  'scrubs.'  September,  1880,  it  took 
11.40  quarts  of  milk  to  make  a  pound  of  butter;  that  is  about  23 
pounds  of  milk.  September  1881,  10.85."  He  had  bought  three  or 
four  Jersey  cows  and  a  Jersey  bull.  "In  1882  it  took  10.80."  Just  see 
what  a  jump  that  was.  *^ow  we  have  some  2-year-old  heifers  in  1883 
At  9.93  quarts  as  again^  11.40.  In  1884,  9.63.  Dropped,  .30"  Then 
he  kept  no  track  of  it;  the  dairy  was  left  there  on  the  farm  and  he 
was  away  .From  1884  to  1891  he  didn't  take  the  trouble  to  keep  this. 
It  took  in  1891,  7.75;  in  1892,  7.60;  in  1893,  7.45.  Just  see  what  power 
he  bred  info  thnt  stock.    His  cattle  were  fed  and  cared  for  in  I'l-^ 
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same  way;  and  as  far  as  food  was  concerned  his  grain  feeds  were 
always  tiie  same.  It  shows  what  blood  will  do.  We  will  take  the 
lowest  record.  Last  September  it  took  7.45  pounds  of  milk  to  make  a 
pound  of  butter.  In  1880  it  took  11.40;  and  it  cost  no  more  to  keep 
those  cows  in  the  month  of  September,  1893,  provided  the  grain  and 
everything  were  the  same  price  that  it  was  before.  I  will  give  you 
another  statement  in  regard  to  what  can  be  done  by  feed  and  care.  I 
shall  say  nothing  of  breed  in  this;  only  that  the  man  that  runs  that 
dairy  is  the  best  judge  of  a  cow  there  is  in  the  United  States.  He  has 
made  a  study  of  it  all  his  life.  It  was  bom  in  him.  He  doesn't 
raise  a  calf  at  all;  he  goes  out  and  buys.  This  wiU  knock  out  one  of 
my  theories,  but  it  will  save  the  other  two.  That  man  had  a  dairy  of 
ten  cows,  and  they  had  food  and  cai'e  and  his  |?ood  judgment  From 
that  dairy  he  made  3,979  pounds  of  butter  in  365  days.  They  had  no 
clover  hay  or  ensilage.  Not  a  foot  of  ground  on  that  farm  has  been 
plowed  for  18  years.  The  whole  herd  ate  $100  worth  of  food  at  |20 
a  ton.  He  was  feeding  them  bran  and  corn,  and  they  ate  their  skim 
milk.    He  fed  them  skim  milk  and  they  gave  it  back  again. 

I  can  ask  a  man  questions  and  find  out  what  I  want  to  without 
him  knowing  what  I  am  at.     That  man  is  so  one-sided  that  he 
wouldn't  see  a.  fly  on  the  end  of  his  nose. 

If  you  should  ask  me  how  to  start  the  best  dairy  in  the  State,  I 
should  tell  you  to  buy  a  bull  the  first  thing.  Then  I  should  tell  you  to 
take  the  scrub  cows  you  have,  and  put  them  through  a  test  If  you 
have  never  tested  your  cows,  test  them,  and  you  will  find  that  one- 
third  of  them  have  run  you  in  debt  every  year.  They  haven't  pro 
duced  as  much  as  it  takes  to  keep  them;  and  you  have  said,  ^T^airying 
doesn't  pay."  If  you  are  a  butter  dairyman,  when  you  buy  a  cow  buy 
one  that  when  you  feed  her  she  gives  it  out  in  the  pail.  'Die  cow  that 
takes  the  feed  that  you  give  her  and  puts  it  on  her  back  and  looks 
sleek,  is  not  the  cow  that  the  dairyman  wants  to  milk  if  he  is  suc- 
cessful. 

The  President.    Have  you  any  questions  to  ask  Mr.  Matterson? 

A  Member.    I  would  like  to  know  about  sowing  peas. 

Mr.  Matterson.  They  will  pay  if  they  are  put  where  they  ought  to 
be.  Sow  them  on  the  sod  and  plow  them  under.  Unless  they  are 
down  deep  they  feel  the  effects  of  drought  and  in  a  dry  season  will 
dry  up  and  turn  yellow.  If  it  is  something  that  had  a  crop  on  last 
year  and  I  want  to  use  it,  I  put  peas  on.  People  condemn  peas  because 
they  don't  give  them  a  fair  shake. 

Mr.  H.  E.  Wright    How  much  com  in  proportion  do  you  use? 

Mr.  Matteson.    One-third  each,  by  weight 

Mr.  Miller.  About  the  churning — why  will  the  butter  not  come 
sometimes? 

Mr.  Matteson.  About  as  long  ago  as  I  can  remember  they  used  to 
say  it  was  bewitched.  If  I  had  a  batch  of  cream  that  would  not  come 
I  should  say  it  was  bewitched.  The  Babcoek  test  is  one  of  the  grand- 
est things  for  the  dairymen  that  has  ever  been  invented;  but  if  I  am 
testing  a  cow  for  my  own  use  I  wouldn't  give  two  cents  for  it.  1 
want  to  milk  the  cow  and  weigh  the  milk.  I  want  to  find  how  many 
pounds  of  butter  I  can  get  Then  one  thing  greater  than  all  the  rest 
— I  want  that  cream  to  be  tested  to  see  how  soon  I  can  stir  it  into 
2C-7-94 


18  Agbiculturk  op  Pennsylvania.        [0pp.  Doc. 

butter.  When  I  began  testing  my  dairy  I  found  cows  there  that  it 
took  an  hour  to  stir  that  cream  into  butter  under  the  most  favorable 
circumstances.  When  the  butter  globules  are  small  they  will  not 
separate  themselves  from  the  milk  readily.  Then  I  found  other  cows 
that  three  or  five  minutes  would  stir  their  milk  right  into  butter.  I 
don't  look  as  though  I  had  an  evil  disposition,  but  I  have  when  you 
hitch  me  onto  a  churn.  I  could  spoil  with  my  temper  the  best  churn- 
ing of  butter  in  Pennsylvania.  When  I  chum  about  ten  minutes  if  it 
doesn't  show  signs  of  coming  I  commence  to  get  mad,  and  I  ask  my 
wife  to  go  over  to  her  mother's  and  stay  awhile.  For  the  last  twelve 
or  fifteen  years  I  have  churned  in  about  ten  or  fifteen  minutes  for 
ten  months  in  the  year.  There  are  a  hundred  things  that  cause  the 
butter  to  not  come.  It  may  be  too  sour  or  it  may  be  too  cold.  I  don't 
know  as  it  could  be  too  hot.  I  tested  my  cows  and  took  the  ones  that 
took  the  shortest  time,  and  said,  "You  are  just  what  I  want."  Some 
people  tell  you  to  churn  twenty  or  forty  or  fifty  minutes.  If  you  will 
tell  me  what  the  process  of  churning  has  to  do  with  making  good  but- 
ter, I  will  take  you  and  board  you  a  month  while  you  convince  me  of  it. 

Mr.  John  Fox.  Do  you  think  skim  milk  would  do  as  well  as  other 
foods? 

Mr.  Matteson.  If  thei'e  was  any  butter  fat  that  was  not  taken  out 
the  first  time  we  get  it  the  next  time.  It  is  the  way  we  get  3,979 
pounds  of  butter  from  ten  cows. 

Mrs.  Busick.  Would  it  answer  the  same  purpose  if  you  would  just 
churn  that  milk  over  instead  of  feeding  it  to  the  cow? 

Matteson.  We  can  feed  the  cows  quicker  than  we  can  chum. 
When  the  cows  go  dry  we  lose  what  is  on  hands,  probably,  but  I  am 
not  sure  but  what  we  get  it  when  we  begin  again.     (Laughter.) 

A  Member.    How  much  would  you  feed? 

Mr.  Matteson.  John  Gould  weighs  138  pounds  and  I  weigh  204. 
dnd  he  eats  more  than  I  do.  You  must  study  the  animal.  I  believe 
there  are  cows  fed  beyond  their  capacity.  You  must  study  their 
capacity  to  assimilate  feed,  nnd  when  you  get  one  that  can  assimilate 
a  good,  big  lot  of  it,  she  is  the  one  you  want.  John  is  a  better  man 
than  I  am  because  he  ran  eat  the  most.  If  you  had  a  lot  of  men 
around  like  John  Gould,  prices  would  go  right  up.  The  dairyman 
needs  to  study  the  wants  of  his  cows  more  than  does  the  professor  of 
a  college  the  wants  of  his  students,  because  the  professor  might  make 
a  bov  believe  what  was  not  true,  but  you  cannot  fool  a  cow's  stomach. 

Mr.  H.  C.  Crawford.  Would  you  milk  while  the  cows  are  feeding, 
or  wait  until  after? 

Mr.  Matteson.  I  want  a  cow  just  as  quiet  as  she  can  possibly  be 
while  I  milk  her.  Did  you  ever  notice  that  when  a  calf  runs  with 
the  cow,  or  a  colt  nins  beside  its  mother,  that  those  animals  will  al- 
ways stop  eatins:  while  the  young  are  eating?  A  cow  eating  will  be 
uneasy,  and  if  she  is  uneasy  you  will  be.  Keep  your  cows  as  quiet  as 
you  can.  If  you  have  a  cow  that  enjoys  music,  whistle  'TTail  Colum- 
bia," or  anything  else.  I  spoke  about  habit  in  cows — If  you  have  been 
in  the  habit  of  feeding  a  cow  at  a  certain  time,  she  will  be  uneasy  and 
will  not  give  her  full  flow  of  milk.  I  feed  my  cows  before  they  are 
milked-,  because  it  happens  to  come  that  way.  ^Tien  I  am  feeding 
oats  and  peas  they  eat  them  up,  and  then  straighten  up  and  chew 
their  cuds  and  shut  their  eyes,  and  seem  to  say:    *T  am  doing  a  grin  1 
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square  thing  for  you."  Do  your  feeding  inside.  Don^t  ask  your  cows 
to  go  out  and  pick  up  corn  or  oats  or  peas  or  anything  else.  There  is 
nobody  but  my  wife  and  me  at  home,  and  I  wouldn't  like  to  eat  off 
my  plate  at  noon  unless  she  washed  it.  I  don't  believe  a  cow  likes  to 
pick  up  her  food  that  way.  If  a  cow  hasn't  taste  and  refinement 
enough  about  her  to  ask  you  for  something  clean  and  nice  she  isn't 
worth  keeping. 

Mr.  Crooker.    How  much  peas  and  oats  do  you  sow  to  the  acre? 

Mr.  Matteson.     Two  bushels  of  peas  and  two  of  oats. 

Mr.  Gould.    I  sow  one  bushel,  three  pecks  to  the  acre. 

Mr.  Matteson.  Feed  it  green.  If  you  have  more  than  you  want  to 
feed  green,  cut  it  and  cure  it  like  hay  and  put  it  up. 


THE  POSSIBILITIES  OF  DAIRYES^G  IN  NORTHWESTERN 
PENNSYLVANIA.  ' 


R.  S.  HARTLEY. 


Mr.  President,  Ladies  and  Gentlemen:  As  I  was  asked  to  present 
a  paper  at  this  meeting,  and  the  question  was  asked  me,  by  one  of  the 
members  of  the  association,  "Why  not  take  for  your  soibject,  *The  pos- 
sibilities of  Dairying  in  Northwestern  Pennsylvania.' "  So  I  will  do  as 
well  as  I  can  with  this  subject.  In  the  first  place,  we  have  in  this 
part  of  our  State  as  fine  a  country  for  the  dairy  business  as  can  be 
found  anywhere  in  the  United  States;  for  our  lands  are  well  adapted 
to  dairying,  as  we  have  good  pasture  land,  pure  water,  and  we  can 
raise  as  good  com  for  fodder  and  ensilage  as  can  be  raised  anywhere. 

Andy  surely,  we  have  as  expert  dairy  maids  and  dairymen  as  there 
are  in  the  United  States  as  the  butter  score,  at  Chicago  the  past  sum- 
mer will  show. 

I  presume  you  all  have  read  how  the  butter  scored  in  the  great  ex- 
hibition. All  of  that  from  Pennsylvania  scored  above  90  points  ex- 
cepting two  packages  and  the  average  for  the  whole  was  94  points. 
I  doubt  if  any  other  State,  can  show  a  better  average  for  the  whole 
exhibit  than  can  Pennsylvania.  And  those  of  you  that  were  at  the 
Great  Fair  and  went  into  the  Dairy  BuUding,  know  how  the  butter 
was  taken  care  of.  I  asked  the  gentleman  in  charge  of  the  Illinois 
Dairy  Exhibit  where  to  find  the  Pennsylvania  Dairy  Exhibit,  and  who 
had  charge  of  it.  He  laughed,  and  said  that  he  did  not  know  that 
Pennsylvania  was  a  dairy  State.  Said  he,  "There  is  the  Pennsyl- 
vania Exhibit,  but  no  one  has  charge  of  it.  I  have  been  here  all  of 
the  time,  and  I  have  not  seen  anyone  taking  care  of  it" 

I  do  not  think  that  the  few  that  did  send  butter  to  Chicago  are 
satisfied  with  the  way  the  butter  was  handled  while  there;  and  I,  for 
one,  did  not  recive  an  acknowledgment  of  the  receipt  of  the  butter,  at 
Chicago;  and  the  only  official  score  that  I  received  was  for  September. 

I  wrote  to  Mr.  John  J.  Woodward,  asking  him  to  send  me  the  of- 
ficial score  for  the  four  different  months'  exhibits,  and  he  said  he 
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could  not  do  it,  as  the  score  for  June  was  lost,  excepting  for  two 
packages,  that  of  Corry  Creamery,  ^8  points,  and  that  of  John  C.  Mc- 
Olintock,  95  points. 

The  average  for  butter  sent  from  northwestern  Pennsylvania  averaged 
94J  points  for  the  four  months*  exhibit,  a  very  creditable  showing,  I 
think,  for  northwestern  Pennsylvania;  as  Gov.  Hoard,  of  Wisconsin, 
says  that  95  points  out  of  a  possible  100  is  practically  perfect,  and 
now,  to  tell  what  little  I  know  about  dairying: 

First  of  all,  you  want  a  cow  adapted  to  the  business.  So,  I  say,  get 
a  good  herd  of  Jerseys,  or  Jersey  grades,  and  the  more  Jersey  blood 
the  better,  as  the  Jersey  cow  showed  herself  to  be  the  dairy  cow,  par 
excellence,  in  the  great  breed  test  at  Qiicago,  for  both  milk  and 
cheese  as  well  as  butter,  I  am  a  Jersey  breeder,  so  what  I  have  to 
say  will  be  in  favor  of  the  Jersey  cow  as  the  dairy  cow. 

"The  claim  that  the  Jersey  cows  at  the  World's  Fair  breed  contest 
were  better  specimens  of  their  race  than  those  in  the  other  classes, 
.sounds  like  the  talk  of  a  man  who  carries  nothing  to  the  fair  but 
tells  what  he  might  have  brought.  Neither  the  judges  nor  the  public 
ihave  anything  to  do  with  whal  was  left  at  home.  The  breeders  of 
iShorthorns  and  Guernseys  accepted  the  conditions  and  entered  the 
(Contest  knowing  its  importance  and  will  have  hard  work  bracing  up 
tthe  reputation  of  their  cows  by  admitting  that  they  were  careless  in 
making  selections,"  says  Mirror  and  Farmer. 

The  Jersey  cow  has  settled  one  of  the  disputed  questions  in  cheese- 
making.  She  has  demonstrated  that  the  milk  that  contains  the  most 
fat  will  make  the  most  cheese,  and  cheese  of  the  best  quality,  gallon 
for  gallon.  And  she  has  exploded  the  vicious  skim-milk  cheese  doc- 
trine that  Jersey  milk  needs  to  be  skimmed  for  cheese.  She  has  dem- 
onstrated that  skimmed  milk  can  never  make  an  honest  "stand- 
ard" cheese.  The  honest  "standard"  should  be  the  best  grade  of 
whole-milk  cheese.  The  richer  the  milk  the  more  cheese,  and  the 
better  cheese. 

I  will  now  tell  you  what  my  Jersey  cows  have  done  for  the  past 
two  years,  1892  and  1893.  In  1892  I  milked  17  cows.  They  gave  me 
r),056  lbs.  of  butter,  an  average  of  356^  lbs.  to  the  cow.  The  average 
price  for  the  year  was  30 1-6  cents  i>er  i)ound,  for  butter  sold,  f  1,826.89 
from  17  cows,  |107.46  per  cow,  for  butter  alone,  not  counting  the 
value  of  calves  or  hogs  raised  on  the  skimmed  milk. 

In  1893  I  milked  20  cows.  They  gave  me  7,003^  lbs.,  350^  lbs.  per 
cow,  and  f  112,08  per  cow,  as  the  butter  sold  at  an  average  price  of 
32  cents  per  pound,  not  counting  value  of  calves  and  hogs  raised. 

I  try  to  make  gilt-edged  buter,  and  sell  it  for  a  gilt-edged  price.  1 
supply  private  families  with  what  butter  they  need  at  30  cents  a 
pooind  the  year  round,  and  what  I  have  to  spare  in  the  winter  time, 
from  September  to  June,  I  get  35  cents  for;  and  I  find  ready  sale  for 
all  I  can  spare. 

I  started  out  to  tell  you  what  little  I  know  about  dairying.  Well, 
we  have  a  partnership  arrangement  at  our  place.  I  furnish  the  milk 
and  liiy  wiie  makes  the  butter.  If  she  was  here,  she  could  tell  about 
butter  making  better  than  I  can ;  but  I  will  do  the  best  I  can.  We 
.  »et  our  milk  in  glass  cans,  in  what  is  called  the  Crystal  Creamery, 
skim  in  12  or  24  hours,  if  we  have  room  in  the  cans  to  leave  the  mill 
ihat  length  of  time. 
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We  charn  the  cream  in  the  Davis  swinp:  churn,  washing  the  better 
in  the  chum,  and  packing  the  butter  in  any  sized  package  called  for 
by  my  customers. 

My  Jersey  herd  is  a  show  herd,  as  I  have  shown  at  seven  fairs  each 
year  for  the  past  two  years,  and  have  been  very  successful  in  the 
showing.  I  have  been  showing  Jerseys  for  the  past  ten  years,  at  our 
local  fairs;  but  in  1892  and  1893  I  have  been  to  some  of  the  large 
fairs,  and  expect  to  go  again. 

My  herd  would  have  made  a  much  better  showing  for  butter  had 
they  not  been  away  from  home  so  much  to  the  different  fairs.  Two 
different  weeks  I  had  11  milkers  away,  and  never  less  than  5  milkers 
at  any  fair.  The  cattle  were  driven  about  200  miles  and  carred  about 
1,000  miles. 

Anyone  that  has  had  any  experience  in  showing  cattle  knows  that 
a  cow  that  has  been  knocked  about  in  the  cars  and  punched  around  on 
a  fair  ground  will  not  do  nearly  as  well,  when  she  returns  home,  as 
she  would  have  done  if  she  had  been  at  home  all  the  time. 


POSSIBILITIES  OF  DAIRYIKG  IN  NORTHWESTERN  PENNSYL- 
VANIA. 


R.  8.  HARTLBY,  Freehold,  Pa. 


Discussion. 

Mr.  Gulp.  It  seems  to  me  a  little  strange,  if  we  can  make  a  record 
like  that,  that  this  is  not  counted  a  dairy  State.  It  seems  that  our 
record  was  better  than  the  others. 

Mr.  Hartley.  This  is  the  score  for  Pennsylvania  butter  shown  at 
the  World's  Fair. 

Mr.  J.  B.  Phelps.  I  would  like  to  ask  Mr.  Hartley  about  his 
feed;  what  his  feed  costs. 

Mr.  Hailley .  I  have  63  head  of  cattle  on  the  place,  and  six  horses .  I 
buy  nearly  all  my  grain.  I  couldn't  tell  you  just  what  it  costs  to 
make  the  butter. 

Mr.  Matteson.  What  is  the  cost  of  your  cows'  rations  to-day?  Do 
you  suppose  the  man  is  bom  who  can  tell  just  what  a  pound  of  but- 
ter costs. 

Mr.  Hartley.    No. 

Mr.  Matteson.  One  man  says,  'T!  make  my  butter  at  a  cost  of  ten 
cents  per  pound."  Roberts  asked  him  if  he  was  sure  that  was  jusr 
what  it  cost.  He  said  he  was;  but  before  we  got  through  asking  him 
questions  he  did  not  know  nearly  as  much  as  when  he  began . 

Mr.  J.  B.  Phelps.  This  is  a  question  th-at  interests  us.  If  butter 
costs  25  cents  a  pound  to  produce,  and  we  only  get  25  cents  for  it,  w:* 
don't  know  where  we  are  at.    I  claim  that  I  know  verv  closelv  what 
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it  cojsts  me  to  make  a  pound  of  butter.  If  a  man  in  New  York  State 
couldn^t  ansfwer,  probably  some  of  the  Pennamites  can.  I  will  say 
that  when  I  weigh  out  my  feed,  and  get  so  many  pounds  of  butter 
from  it,  I  know  what  it  costs  me.  It  costs  me  14  or  15  cents  a  day 
for  cows'  feed,  and  when  I  get  so  many  pounds  of  butter  I  can  tell 
just  exactly  what  it  costs  to  produce  it. 

Mr.  Matteson.  The  gentleman  is  on  a  good  track.  We  ought  to 
know  just  what  everything  costs  us,  and  we  think  we  do  know,  but 
every  little  while  we  make  up  the  balance  sheet  and  we  find  she 
don't  match  just  right.  One  man  will  make  butter  at  25  cents  a 
pound,  and  another  man  will  feed  the  same  and  lose  money.  I  saw  a 
gentleman  lately  who  was  a  milk  producer.  He  said,  "My  milk 
brought  me  J123  for  the  month  of  December."  I  said,  "What  is  3'our 
gi-ain  bill?"  He  said  he  didn't  know.  "Yes,"  I  said,  "you  do  know." 
"Well,"  he  said,  "I  guess  I  have  it  in  my  pocket."  I  looked  over  that 
grain  bill;  it  was  |121  for  the  month  of  December.  He  was  getting 
2.5  cents  a  quart  for  his  milk.  No  man  says  you  cannot  make  milk  at 
a  cost  of  less  than  three  cents  a  quart,  and  he  will  show  his  figures 
that  it  did  cost  that;  and  right  over  the  hiU  you  will  find  a  man  who 
says  he  is  getting  rich  buying  the  same  kind  of  feed  that  man  does. 
No  man  living  can  tell.  Make  your  butter  when  yow  can  make  it 
from  the  feed  that  will  make  the  most  at  the  least  cost. 

Mr.  J.  B.  Phelps.  I  have  been  working  on  these  lines  for  a  great 
many  years  and  have  found  out  the  cost  of  production.  I  believe  to- 
day that  19-20ths  or  I  might  say  49-50ths  of  the  farmers  in  Crawford 
and  Erie  counties  don't  know  what  it  costs  them  to  feed  a  cow.  When 
they  will  take  the  scales  right  into  the  bam  and  weigh  the  foods,  it 
will  be  a  great  eye-opener,  in  my  opinion.  I  am  perfectly  satisfied 
that  I  can  tell  within  the  minutest  fraction  what  it  costs  me  to  feed 
a  cow  a  day.  If  I  get  the  butter  out  of  it  by  the  latest  improvements, 
don't  I  know  what  I  am  making  from  my  cows?  If  I  feed  f 50  worth 
of  feed  and  sell  f 60  worth  of  butter  I  have  f  10  left  Many  men  to-day 
are  feeding  their  cows  the  old  way  and  sending  their  milk  to  the  fac- 
tory in  the  summer  and  thei  they  say  that  dairying  doesn't  pay. 
These  questions  want  to  come  up  before  this  meeting.  Let  a  man  find 
out  what  he  is  doing.  Lots  of  men  don't  know  whether  they  are 
making  a  cent  or  not.  W>igh  your  feeds  and  find  out  what  they  will 
make. 

Mr.  E.  S.  Crooker.  You  s«iy  it  costs  14  or  15  cents  a  day.  At  what 
price  do  you  figure  that  ensilage? 

Mr.  Phelps.  Two  and  one-half  tons  ensilage  to  a  ton  of  hay;  the 
vakie  depends  on  the  quality,  and  we  have  to  estimate  that.  That  is 
the  only  lame  thing  there  is  in  the  whole  chapter.  Then  I  weigh  that 
ensUage  and  figure  out  what  it  is  worth. 

Mr.  McClintock.     Your  ensilage  costs  about  seven  cents  a  day. 

Mr.  Pholps.    I  am  an  ensilage  man  all  over. 

A  Member.     Will  Mr.  Hartley  tell  us  what  he  feeds? 

Mr.  Hartley.  I  am  feeding  about  four  quarts  of  wheat  bran;  and 
have  my  corn  ground  on  the  cob,  and  feed  about  a  quart  of  it  twice  a 
day,  and  four  quarts  of  wheat  bran.    I  feed  good  meadow  hay  mixed. 

Mrs.  Busick.  I  would  like  to  ask  Mr.  Matteson  whether  he  would 
favor  the  feeding  of  clover  hay. 

Mr.  Matteson.    I  am  not  in  favor  of  steamed  food  for  cattle.    I 
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would  just  as  soon  cook  it  as  not,  but  let  it  get  cool  before  they  eat  it 
I  have  not  fed  a  horse  anything  but  chop  for  24  years.  I  can  keep 
them  cheaper  than  T.  B.  Terry  can  on  clover  hay  or  anything  else.  I 
believe  clover  hay  is  better  cut  for  any  animal.  They  must  have  lots 
of  cud  chewing  for  exercise  if  you  keep  them  in  the  stable  and  don't 
let  them  out. 

Mr.  Phelps.  The  cow  will  mix  her  hay  and  grain  all  right  She 
will  mix  tkem  like  a  cyclone,  in  her  stomach.  They  will  get  together 
all  right  And  I  don't  want  to  feed  any  of  my  cows  cotton  seed  meaJ, 
either. 

Mr.  Matteson.  I  won't  feed  it  to  my  cows;  never  did.  I  tried  the 
Buffalo  food  on  my  cows.  It  will  make  more  milk  than  any  feed  I 
ever  took  hold  of.  I  won't  say  you  can  get  butter  fats  out  of  it,  but  I 
believe  you  can  increase  the  milk  flow  wonderfully.  You  know  the 
Holstein  milk.  Jacob  originated  the  Holstein  breed.  I  have  traced 
them  back  and  settled  that  They  were  marked  with,  the  spots,  and 
the  milk  was  marked  with  water.  Jacob  marked  those  cattle,  and  I 
know  it.     (Laughter.) 

Mr.  Phelps.  Some  people  think  they  can  feed  the  milk  right  into 
one  end  and  mUk  it  out  at  the  other. 

Mr.  Kelly.  My  experience  is  that  if  we  are  feeding  timothy  hay  we 
\iad  better  cut  it  into  lengths  of  about  three  inches. 

Mr.  Matteson.    Don't  cut  vour  feed  too  short 


SOME  DAIRY  ?  ?  ?. 


Mrs.  KATE  M.  BUSICK,  Wabash,  Ind. 


The  ?  lies  at  the  base  of  all  human  progress  and  development,  even 
if  it  be  not  conceded  that  it  forms  one  of  the  basic  foundations.  Ad- 
mitting that  "man  began  life  as  a  savage,"  his  capital  stock  of  knowl- 
edge and  acquirements  was  limited  to  the  minimum.  He  was  igno- 
rant of  everything,  except  the  craving  of  his  physical  wants, — ^had 
nothing  to  unlearn — nothing  to  forget  When  the  world  was  yotmg, 
ideas  were  slowly  evolved,  and  equally  as  slow  in  finding  a  lodgment 
in  men's  minds.  The  centuries  grew  gray  befone  civilization  was 
evolved  from  barbarism,  and  uncounted  ages  had  been  gathered  with 
the  crypts  of  oblivion  while  man  was  slowly  emerging  from  a  state 
of  primal  ignorance,  into  a  thinking,  sentient  being,  and  so  long  as 
mankind  was  content  to  plow  along  in  the  beaten  paths  of  their  prede- 
cessors, content  with  their  surroundings,  doing  as  their  fathers  did, 
because  their  fathers  did  it,  the  routine  of  their  lives  undisturbed  by 
innovation  or  change,  just  so  long  was  progress  barred,  and  so  far  as 
they  were  concerned,  while  the  world  grew  older,  it  grew  no  wiser; 
and  had  the  spirit  of  unrest  not  crept  into  the  human  heart,  yesterday, 
to-day,  and  forever  would  have  been  on  the  same  dead  level  of  igno- 
rance and  stagnation. 

Although  the  first  interDgation  of  which  we  have  any  anthentio 
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knowledge  wrought  lasting  misery  to  the  race,  yet  it  hae  ever  prov^i 
an   elevating   and  uplifting  power,   the   stepping  stone   from   one 
height  of  progress  to  another.    In  dairying,  as  in  all  other  occupa- 
tions of  manual  labor,  the  origin  must  be  sought  far  back  in  the  mists 
of  antiquity.    The  pastoral  j)eoples  inhabiting  the  Eastern  CJontinent, 
ages  before  the  dawn  of  Qinistianity,  were  the  ownera  of  vast  flocks 
and  herds,  and  the  dwellers  in  tents  nearly  2000  years  before  the 
Christian  era  were  makers  of  butter.    Eude  and  primitive  as  were 
the  methods  and  appliauces,  no  doubt,  yet  in  a  land  flowing  with  milk 
and  honey,  they  evidently  answered  all  purposes,  and  butter  even  in 
that  day  was  on  occasions  of  ceremony  served  in  a  *%rdly  dish." 
Frequent  mention  is  made  in  ancient  writings  of  butter,  but  it  is 
usually  spoken  of  as  an  article  used  in  the  manufacture  of  unguents 
and  medicaments  or  ceremonial  sacrifices,  rarely  mentioned  as  an 
article  of  food,  and  hence  we  must  infer  that  its  use  as  such  by  the 
common  people  was  unknown.   As  it  is  not  our  purpose  to  ransack  the 
volumes  of  legendary  lore  in  order   to   ascertain    who   owned    and 
milked  the  first  cow,  or  churned  and  sold  the  first  batch  of  marketed 
butter,  we  will  confine  ourselves  to  some  of  tiie  most  practical  ?  ?  in 
dairying.    In  this  utilitarian  age,  when  progress  marks  every  depart- 
ment of  human  industry  and  "Forward''  is  the  watch  word  all  idong 
the  lines  of  human  effort,  no  laggards  are  tolerated;  and  whoever  fails 
to  keep  step  to  the  music  of  the  advance  is  relegated  to  the  rear. 
Life  is  too  short,  crowded  too  full  of  opportunities,  to  permit  of  loiter- 
ing in  the  busy  marts  of  trade  and  traffic,  and  the  hosts  of  eager,  hurry- 
ing competitors  that  throng  all  the  channels  of  industry  brook  no  delay 
in  the  attainment  of  their^  objects.    The  question  that  most  frequently 
confronts  every  one  in  business  is  "will,  or  does  it  pay?"  This  is  no 
mercenary  interrogation,  because  in  the  struggle  for  bread  which 
means  existence,  and  butter  as  weU,  every  one  should  have  an  equal 
and  abiding  interest,  as  all  have  an  inherent  and  equal  right.    In  for- 
mer years  farmers  were  in  a  majority  of  instances  content  to  "think 
the  same  thoughts  that  our  fathers  had  thought,  to  do  the  same  work 
that  our  fathers  had  wrought,"  plod  unthinkingly  along  in  the  same 
mts  worn  smooth  by  the  footstei)s  of  their  fathers  and  mothers,  with- 
out ever  stopping  to  investigate  and  see  if  there  might  not  be  some 
possibility  of  a  better  way.    We  are  apt  to  be  tethered  to  our  tra- 
ditions and  loth  to  change  the  practices  of  the  good  old  times,  when 
the  farm  and  its  "accessories"  were  managed  more  by  faith  than 
"common  sense"  rules  and  regulations.    When  the  devout  fanmer 
relying  on  the  Biblical  promise,  that  "seed-time  and  har\'est  should  no 
more  fail,"  put  in  his  crops  in  a  'helter-skelter"  sort  of  a  way,  expect- 
ing the  Lord  to  "even  up"  and  adjust  all  differences,  about  harvest 
time  and  thus  offset  aU  negligence  and  deficiency  on  his  pant,  by  the 
exercise  of  some  "special  providence,"  because  "He  had  promised," 
you  know;  he  was  banking  upon  the  mythical  capital,  hypothecating 
his  bonds  as  one  might  say,  without  any  visible  or  substantial  assets. 
If  the  winters'  frosts  and  snows  had  mellowed  and  enriched  his  soil, 
so  that  his  seed  bed  was  in  good  condition  for  spring  planting,  if  the 
season  was  propitious  and  autumn  found  him  with  his  granaries  full 
to  overflowing,  his  hayricks  of  generous  size  and  his  cattle  fat  and 
sleek  from  their  abundant  summer  pasturage — why,  if  he  was  a  pious 
man,  and  I  speak  it  in  all  reverence,  the  ^Tjovd  had  blessed-  him  most 
abundantlv;"  if  he  was  one  of  the  other  sort,  he  considered  himself 
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"a  lucky  fellow/'  he  just  got  everything  all  right  in  the  nick  of  time. 
*'These  book  fellows  couldn't  learn  him  anything  about  farming,"  etc., 
etc.,  and  he  glorified  himself  accordingly  to  the  same  extent,  because 
he  fancied  he  knew  just  how  the  thing  was  managed.  But  suppose 
the  season  is  what  is  termed  "a  bad  one,"  either  "too  wet"  or  "too  dry." 
The  one  farmer,  a  thoughtful,  studious,  observant  man,  has  his  land 
well  in  hand,  has  it  pulverized  thoroughly,  well  fertilized,  completely 
tile  drained,  if  such  a  condition  is  necessary,  and  then  notwithstand- 
ing the  untoward  weather  he  reaps  a  fair  average  for  his  labor — his 
neighbor  adjoining,  who  conducts  his  farm  operations  by  faith  alone, 
writes  'Tailure,"  all  over  his  broad  acres.  What  maketh  them  to 
differ?  The  Lord  as  in  times  past  sends  rain  and  sunshine  upon  the 
just  and  the  imjust,  the  same  climatic  influences,  the  same  soil,  the 
same  surroundings — the  only  difference,  conditions  of  tillage  in  which 
the  one  by  the  exencise  of  judgment,  common  sense — call  it  what  you 
will,  puts  forth  every  intelligent  effort  for  success,  leaving  no  stone 
unturned  that  will  conduce  to  and  insure  that  success,  the  other 
simply  follows  the  years^  routine,  that  has  been  his  practice  all  his  life 
without  a  thought  of  .change,  and  then  ascribes  his  failure  to  "luck," 
or  the  Lord,  just  as  his  devotional  feelings  chance  to  predominate. 
The  whole  matter,  lies  in  a  nut-shell,  the  one  mixes  brains  witii  his 
business  by  employing  every  intelligent  means  to  guard  against  disas- 
ter, the  other  by  stolidly  ignoring  all  extra  precautions  and  labor, 
iuvites  it.  "The  Grods  help  those  that  help  themselves,"  and  in  no 
branch  of  farm  work  is  this  better  exemplified  than  in  the  work  and 
productions  of  the  dairy,  and  so  the  finst  pertinent  query  that  pre- 
sents itself,  What  is  a  Dairy?  Webster  defines  it  as  "That  deport- 
ment of  farming  which  is  concerned  in  the  production  of  milk  and 
its  conversion  into  cheese  and  butter."  This  may  be  still  further 
amplified  by  including  the  production  of  milk  for  sale  to  consumers 
nesiding  in  towns  and  cities.  At  a  first  glance  this  appears  to  cover 
the  whole  ground,  when  in  reality  it  is  only  the  simple  summing  up 
or  conclusion  of  the  whole  matter.  In  the  production  of  milk,  whether 
for  butter,  cheese,  or  consumption  in  its  original  state,  many  prelim- 
inaries must  be  provided  for  and  first  of  all  the  cow,  as  she  is  the  ma- 
chine by  which  you  expect  to  convert  your  hay,  com  stover,  and  other 
farm  products  into  money  with  the  least  i)ossible  outlay  of  capital  and 
labor;  her  selection  is  of  the  first  imjwrtance.  The  time  has  happily 
gone  by  when  a  cow  for  dairiy  purposes  was  anything  enclosed  in  a 
cow's  hide,  wearing  horns  and  hoofs  and  giving  some  sort  of  milk. 
This  is  an  age  of  "specialties,"  and  we  now  have  the  "special  purpose 
cow,"  whether  for  milk  on  cheese  or  butter  depends  entirely  upon 
the  particular  branch  of  dairying  one  proposes  to  enter.  If  you  de- 
signed opening  a  "milk  route,"  you  would  not  select  small,  rich 
milkers,  if  butter  were  your  object  you  would  be  unwise  to  stock 
your  dairy  with  immense  milkers  whose  copious  outflow  contained 
but  a  small  i)ercentage  of  butter  fat;  or  if  cheese  were  the  objective 
point  aimed  at,  you  would  not  employ  either  of  the  above,  but  seek  a 
happy  medium  between  the  two,  and  select  a  cow  whose  milk  was 
rich  in  casein,  moderate  in  yield  and  fairly  rich  in  butter  fat  It  is  a 
principle  in  philosophy,  that  what  is  gained  in  x)ower  is  lost  In 
velocity;  the  two,  overpowering  force  and  immense  speed,  have  never 
been  united  in  the  same  machine  with  even  the  semblance  of  suc- 
cess; and  so  it  is  with  the  profitable  cow,  it  is  beef  versus  butter  or 


26  Agbicultubk  op  Pennsylvania.        [Off.  Doc. 

cream  versus  fluids.  We  sometimes  hear  of  a  "milking  strain''  of  the 
beef  breds,  but  when  jou  come  to  investigate  their  whereabouts  they 
are  always  "over  in  the  next  county,"  orj  in  some  adjacent  State.  It 
is  simply  preposterous  to  claim  that  you  can  make  butter  and  beef 
at  the  same  time  or  from  the  same  animal;  one  or  the  other  will  claim 
precedence  and  quite  often  the  gain  in  either  wiU  not  Tepaj  co«t  and 
trouble  for  the  experiment  with  a  cow  of  the  genuine  dairy  type;  no 
needless  waste  is  ever  encountered,  she  will  as  surely  fill  the  bill,  for 
which  she  is  designed  as  a  machine,  for  like  a  machine,  she  was 
built,  bred,  and  trained  for  that  specific  purpose.  Having  started 
then  with  the  proper  kind  of  an  animal,  how  shall  she  be  fed,  cared 
for  and  treated  in  order  that  she  shall  prodnce  the  greatest  profit  to 
the  owner  in  return  for  feed  and  labor  expended?  How  shall  she  be 
fed?  is  the  next  question  in  order,  a  question  that  has  occupied  more 
space  Jn  our  dairy  journals  than  any  other  topic  within  the  past  ten 
years.  Volumes  have  been  written,  lectures  innumerable  been  de- 
livered, exhaustive  experiments  conducted  by  scientists  in  our  agri- 
cultural schools  and  exi)eriment  stations,  tables  of  statistics  of  the 
comparative  values  of  different  foods  have  been  compiled  with  labori- 
ous research,  the  laboratory  of  the  chemist  has  been  pressed  into  ser- 
vice, every  channel  and  avenue  of  information  ransacked,  and  all  with 
a  view  to  determine  and  demonstrate  how  a  cow  should  be  fed,  in 
order  that  she  should  be  made  a  paying  factor  in  the  great  world's 
struggle  for  subsistance;  and  after  all  has  been  said,  we  find  ourselves 
but  just  upon  the  threshold  of  success  in  our  researches.  There  is  no 
cast  iron  rule  for  feed  rations  that  may  be  properly  followed  for  all 
cow^,  because  they,  like  their  owner,  have  idiosyncracies,  as  well  as 
tastes  and  inclinations  of  their  own.  For  instance,  you  may  take  two 
cows  of  the  same  breed,  giving  nearly  the  same  amount  of  milk,  feed 
and  care  for  both  alike,  let  their  surroundings,  etc..  be  as  identical 
as  po^ible,  both  will  eat  and  assimilate  their  rations  alike,  yet  the 
one  will  put  the  extra  fat  derived  therefrom  into  the  pail,  while  the 
other  one  will  appropriate  the  same  to  her  own  use  in  laying  an  extra 
amount  of  fat  upon  her  frame;  or  if  not  that,  will  give  a  greater  flow 
of  milk,  with  no  corresponding  increase  in  richness.  Again,  one  cow 
will  eat  and  thoroughly  digest  a  rich,  heavy  ration,  her  neighbor  in 
the  next  stall  will  eat  the  same  and  void  half  of  it  in  an  undigested 
condition  although  apparently  in  as  good  health  and  condition 
as  the  other.  One  cow  is  seemingly  always  hungry,  that  is  she  always 
comes  to  the  manger  with  a  hearty  relish  for  the  food  and  a  vigorous 
api)etite;  another  is  a  dainty,  mincing  creature,  very  particular  about 
what  she  eats,  and  very  soon  satisfied,  scarcely  ever  cleans  up  what  is 
given  her,  yet  appears  to  be  in  robust  health;  and  so  the  successful 
dairyman  must  study  the  characteristics  of  the  several  cows  and 
adapt  the  rations  to  the  individuars  needs  and  requirements.  How 
shall  she  be  cared  for?  In  the  very  best  manner  jwssible.  Let  her. 
quarters  be  light,  well  ventilated,  kept  clean  and  warm,  good  bedding, 
with  sufficient  space  to  lie  down  comfortably,  secured  with  a  neat 
fitting  halter  or  a  neck  chain,  but  avoid  the  cruel,  torturing  stan- 
chains  as  you  w^ould  the  plague.  I  can  conceive  of  no  more  adequate 
punishment,  than  to  compel  the  man  who  first  invented  this  barbarous 
method  of  confining  cows  to  wear  one  of  his  own  inventions  for  six 
months.  I  think  his  sufferings  by  that  time  would  dejmonstra/te  as  noth- 
ing else  could,  the  tortures  that  have  been  needlessly  inflicted  upOb 
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our  helpless,  innocent  cows,  by  the  thoughtlessness  of  their  owners  in 
thus  confining  them.  An  uncomfortable  cow  will  never,  can  never 
do  her  best,  and  as  dollare  and  cents  are  what  we  aim  at  in  the  dairy 
business,  the  thinking,  progi*essive  human  owner  will  seek  for  a  finan- 
cial consideration  if  no  higher  motive  actuates  him,  to  provide  for  his 
domestic  animals  all  the  comfort  that  ne  is  capable  of  giving  them. 
Lastly,  but  by  no  means  the  least  item  in  the  count,  is  kind  and 
humane  treatment.  The  ti'oie  type  of  the  best  dairy  cow  is  a  nervous 
creature,  exceedingly  susceptible  to  her  surroundings.  It  took  many, 
many  years  to  arrive  at  the  conclusion  that  the  milk  giving  function 
was  a  nervous  seci^etion,  or  rather  a  secretion  influenced  by  and  de- 
pendent upon  nervous  excitation.  Many  long  continued  and  costly 
experiments,  some  reaching  over  years  in  duration,  were  undertaken 
to  ascertain  upon  what  conditions  the  secretion  of  the  lacteal  fluid, 
known  as  milk  was  produced,  and  what  factors  in  the  organization 
of  the  animal  were  most  potent  in  influencing  this  secretion.  We 
know  that  when  the  lachrymal  glands  are  suddenly  or  violently  excited 
they  yield  tears,  whether  the  emotions  be  those  of  joy,  grief,  or  anger. 
Violent  fear  pales  tlie  face,  sudden  anger  suffuses  it  with  red,  the  facial 
nerves  controlling  the  blood,  sends  it  to  the  heart  in  the  one  case,  or 
forces  it  to  the  brain  in  the  othen  How  or  in  what  maimer  these 
occult  physical  forces  effect  these  diverse  changes  we  cannot  tell. 
We  only  know  that  the  facts  are  patent  to  every  observer  and  &o  we 
have  to  arrive  at  that  stage  in  investigation  and  experimental  observa- 
tion that  we  know  that  the  secretion  of  milk  depends  upon  nervous 
force  and  energy.  We  know  that  sudden  fright  will  reduce  the  flow 
of  mUk  in  a  cow,  that  the  fear  or  dread  of  punishment  or  pain  will 
have  a  like  effect,  and  not  only  >yill  it  decrease  the  flow,  but  it  has 
been  known  to  so  affect  the  product  as  to  render  it  absolutely 
poisonous,  and  instances  are  on  record  where  children  have  died,  with 
all  the  sjmptons  of  poison  from  being  fed  milk  drawn  from  a  cow 
while  laboring  under  the  influence  of  extreme  fear,  or  intense  ex- 
citement. So  a  man  who  habitually  beats,  kicks,  or  abuses  his  cows, 
deteriorates  their  products  and  render  them  less  profitable  in  a  pe- 
cuniaiy  point  of  view,  as  well  as  brutalizes  and  degrades  himself. 
Gentleness  coupled  with  firmness  should  under*  all  circumstances,  be 
the  rule  governing  the  action  of  those  in  charge  of  our  domestic  ani- 
mals. An  iU-tempei^d  man  or  boy,  who  strikes  or  kicks  a  defenceless 
cow,  while  milking  or  caring  for  her  will  sooner  or  later  develop  ugly 
tendencies  in  the  animal,  while  such  treatment  of  a  bull  will  as  surely 
devlop  and  antagonize  all  that  is  vicious,  fierce,  and  uncontrollable 
in  his  nafui*e,  as  that  cnielty  and  abuse  will  make  cowards  and 
liars  of  children.  A  man  with  an  inherently  ugly,  emel  nature, 
whose  instincts  are  ferocious  and  vindictive  has  no  mone  business  in 
a  dairy  barn,  than  a  bull  has  in  a  china  shop;  because,  aside  from  the 
unnecessary  pain  and  uneasiness  caused,  the  shrinkage  in  values  of 
the  milk  anl  butter  products  will  be  considerable  enough  to  cause 
a  very  material  deficit  on  the  profit  side  of  the  ledger.  Not  the  milk 
and  butter  yield  alone  is  thus  affected,  but  the  offi^ring  from  ill  used 
cows  is  sure  to  bear  the  impress  of  such  cruel  usage,  either  in  their 
dispositions,  or  their  physical  conformation.  Whoever  saw  a  half 
starved,  beaten,  neglected  cow  bring  forth  symmetrical,  well  formed, 
vigorous,  lusty  calves?  With  prenatal  surroundings  all  against  them, 
the  wonder  is  that  anv  survive  the  harsh  treatment  of  their  dams. 
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NoK  is  these  considerations  the  only  ones  to  be  entertained.  There  is 
frequently  a  *^nny  wise  pound  foolish"  custom  in  vogue  in  stinting 
the  young  calf  in  its  feed,  in  order  to  make  a  few  ounces  more  of  but- 
ter. There  never  was  a  graver  mistake  made  in  dairy  matters  and 
it  is  only  equaled  by  the  unwisdom  of  the  man  that  **killed  the  goose 
that  laid  the  golden  eggs."  If  in  dairying  it  is  inexpedient  to  raise 
the  calves,  kill  or.  give  them  away,  to  some  one,  whose  interest  it  will 
be  to  feed  them  well  and  rear  them  for  market,  and  just  here  is  a 
nice  point  to  determine  whether  it  will  not  pay  to  keep  and  raise  the 
surplus  calves  for  veal.  Of  course,  the  dairyman  who  owns  and 
milks  good  dairy  stock  will  be  short  sighted  if  he  destroys  or  gives 
away  his  heifer  calves  dropped  by  the  same.  A  good  cow  if  bred  to 
a  good  dairy  sire,  is  reasonably  sure  to  drop  a  good  calf,  which  if  a 
heifer,  will  in  its  turn  grow  into  a  good  cow,and  such  offspring  care- 
fully raised  and  kindly  treated  will  in  a  short  time  take  the  place  of 
cows  too  old  for  profit  or  fill  the  places  made  vacant  by  death  or  ac- 
cident. I  know  of  no  more  wasteful  method  than  the  modern  *Waugh- 
ter  of  the  innocents"  going  on  in  numbers  of  ours  daiiy  farms  out  west, 
and  the  necessity  of  replacing  cows  past  a  profit  bearing  age  by  the 
purchase  of  new  ones,  at  a  much  greater  cost  than  it  would  take  to 
raise  them  from  their  own  stock.  In  these  days  of  fierce  competition, 
when  margins  are  narrow  and  profits  cut  down  to  the  minimum  rate, 
it  stands  every  one  in  hand  to  practice  what  are  sometimes  sneeringly 
denominated  the  small  economies  of  busines^w  I  wo^uld  not  advocate 
a  cheese-paring  or  niggardly  policy,  but  a  close  attention  to  the  little 
details;  a  rye  straw  skilfully  manipulated  will  empty  a  barrel 
as  thoroughly  as  an  open  faucet,  tliough  it  may  consume  more  time  in 
the  operation.  Take  care  of  the  pence,  the  pounds  will  take  care  of 
themselves,  "was  never  more  thoroughly  in  accord  with  the  laws  of 
business  than  at  present."  The  old  Scotch  proverb  that,  "Many 
a  Mickle  Makes  a  Muckle,"  holds  good  in  the  dairy,  if  you  can  by 
good  care  and  judicious  feeding  increase  your  cow's  product  by  but  a 
few  ounces  each  day,  tlie  aggregate  for,  the  year  will  present  a  sum  that 
will  astonish  you.  How  can  this  increase  be  effected?  I  answer  by 
extra  attention,  observance  of  the  wants  of  the  cow,  extra  feed  and  a 
little  extra  attention  to  the  details.  Every  intelligent  dairyman  or 
woman  knows  that  a  cow  will  first  of  all  appropriate  to  her  own  use 
the  food  neosaary  to  her  subsistence;  all  over  and  above  that  amount 
inures  to  the  benefit  of  her  owner,  albeit  to  his  shame  be  it  said  the 
generous  creature  of  ttimes  shares  her  starvation  luitions  with  a  stingy 
owner,  but  as  said,  every  pound  of  food  eaten,  above  what  is  neces- 
sary to  the  support  of  the  animal,  is  returned  as  profit.  Some  dairy 
farmers  have  adopted  a  system  of  regular  accounts  with  the  individ- 
ual members  of  their  herds,  they  are  debited  with  every  pound  of  food 
eaten  and  credited  with  every  thing  returned  in  the  shape  of  milk, 
cream,  butter  or  cheese.  To  the  average  dairyman  this  seems  rather 
onerous  and  yet  it  is  the  only  correct  way  in  which  to  decide  the  much 
mooted  question.  Does  Dairying  Pay?  A  merchant,  a  banker,  a  man- 
ufacturer would  hardly  be  deemed  worthy  of  the  name,  did  he  not 
keep  an  accurate  account  of  all  his  sources  of  revenue  as  well  as  ex- 
penditures, outfiTO  and  income  must  be  regulated  and  systematically 
recorded,  else  like  the  celebrated  Texan  he  will  be  found  at  the  end  of 
the  year  inquiring  "where  he  is  at?"  with  n  rather  hazy  idea*  that 
he  is  nowhere  in  particular  as  relates  to  money  matters.    If  "a  penny 
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«aved,  is  two  pence  made,"  it  is  certainly  the  part  of  prudence  to  know 
just  how  and  where  the  pennies  went;  and  if  any  remain,  to  whom,  or 
what  the  credit  is  due.  In  former  years  the  ability  of  each  individual 
cow  was  largely  a  matter  of  guess  work,  and  many  a  sleek,  pretty 
animal  was  credited  unjustly,  with  the  profits  yielded  by  her  ragged, 
bony  neighbor,  the  latter's  ugliness  telling  against  her  in  the  scale 
of  revenue.  Now,  thanks  to  the  disclosures  that  are  made  by  the 
"Babcock  Chemical  Test."  Eve^y  one  can  with  absolute  certainty 
tell  the  profit  bearing  cow  and  thus  avoid  the  mistakes  of  mene  con- 
jecture and  hazard  of  guessing;  for  say  what  you  will,  actual  test  is 
the  only  correct  method  of  judging  a  cow,  and  judged  by  that  test,  her 
merit  as  a  factor  in  the  butter,  dairy  must  be  recognized,  and  I  have 
no  hesitation  in  saying  that  by  its  aid,  thousands  of  dollars  might  be 
saved  to  the  dairymen  of  this  State  alone  by  sending  to  the  butcher's 
block  the  unprofitable  stock  that  is  now  being  fed  at  an  annual  loss; 
for  the  cow  that  doesn't  pay  a  fair  x)ercentage  upon  her  original  price 
and  cost  of  keeping,  is  a  losing  investment.  In  oonclusion  permit 
me  to  say,  weed  out  your  inferior  stock  and  put  that  feed  into  better 
paying  animals  and  secure  better  results  by  better  care.  I  do  not 
know  that  I  am  addressing  a  single  one  who  does  not  properly  care 
for  and  feed  his  or  her  stock,  and  yet  I  would  be  recreant  to  the 
promptings  of  my  own  conscience,  were  I  to  close  without  an  appeal 
to  your  sense  of  humanity  in  favor,  of  good  treatment  of  animals. 
Kothing  that  breathes  but  hath  its  right  to  live  and  enjoy  the  benefits 
of  life  so  long  as  it  trenches  not  upon  the  rights  of  others.  Aside 
from  the  everlasting  reiterated  truism,  "it  pays,"  aside  from  merce- 
nary considerations  of  profit  and  loss  and  the  sordid  view  of  dollars 
and  cents  alone,  I  would  urge  it  as  a  refining  and  elevating  infiuence 
in  the  home,  because  of  its  humanizing  effects  around  the  fineside. 
Whatever  is  bnital  and  cruel  in  the  treatment  of  our  dumb  friends 
reacts  upon  and  imbrutes  fir»t  the  perpetrator  and  then  surrounding 
companions,  and  by  just  so  much  lowers  him  or  her  to  a  place  beneath 
the  stations  of  true  man  or  womanhood  and  influences  children  and 
dependents  to  become  maybe  in  after  years  neighborhood  terrors  or 
candidates  for  our  refonmatories  and  i)enitentiaries.  The  chance  seeds 
of  kindness  we  drop  by  the  wayside  may  germinate  (they  are  never 
lost)  and  grow  up  in  after  years  to  bless  generations  long  after  our 
names,  writ  in  dust,  have  perilled  from  the  memory  of  man.  The 
evil  that  men  do  lives  after  them,  the  good  is  often,  but  not  always 
interred  with  their  bones. 

Discussion. 

Mr.  Matteson.  It  would  seem  entirely  out  of  place  if  some  of  us 
did  not  compliment  the  lady  on  the  very  good  article  she  has  presented. 
Of  course  you  know  that  I  am  about  the  happiest  man  in  this  crowd, 
because  she  and  I  agree.  The  closing  remarks  in  her  paper  should  be 
observed,  if  nothing  else.  I  believe  in  taking  the  best  kind  of  care 
of  my  cows.  Look  at  me — I  am  half  fed,  but  I  am  taken  such  good 
care  of  that  I  don't  show  it.  I  don't  know  what  I  would  be  if  I  didn't 
get  any  more  care  than  some  men  give  their  cows .  Love  your  wife  and 
your  children,  and  then  take  the  old  cow  right  in  with  the  rest  of  the 
family.  I  want  to  th^nk  the  lady  for  that  paper.  I  have  been  ac- 
quainted with  Mrs.  Busick  through  her  articles  in  the  papers,  and  am 
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going  home  a  better  man  than  I  was  before,  if  that  can  be  possible. 
(Laughter.)  We  don't  all  agree  on  some  of  these  points,  of  course. 
We  don't  all  want  the  same  woman  for  a  wife;  and  it  is  a  mighty 
good  thing  that  we  don't  Some  men  think  it  is  the  most  humane 
thing  they  can  do  to  take  the  horns  off  their  cows.  A  Baptist  deacon 
in  ooir  town  paid  a  fellow  a  dollar  to  take  the  horns  off  his  one  cow.  I 
went  before  the  legislature  and  knocked  out  the  dehorning  bill.  I 
don't  believe  in  it  because  I  dont  think  it  is  necessary.  I  don't  be- 
lieve in  it  because  I  think  it  is  inhuman.  I  don't  believe  in  a  man 
doing  anything  because  it  is  the  fashion  to  do  it,  when  it  is  a  damage. 
In  Herkmer  county  and  several  counties  in  New  York — great  dairy 
counties  of  that  State — 35  years  ago  you  couldn't  find  a  cow  out  of  50 
that  had  a  tail  more  than  a  few  inches  long.  It  became  the  fashion 
to  cut  them  off.  It  soon  died  out.  We  didn't  de-tail  our  cows.  I  have 
great  hopes  for  this  American  people;  but  we  get  on  a  wild  goose 
chase,  and  away  we  go.  I  do  believe  there  are  times  when  dehorning 
seems  to  be  a  necessity.  I  have  seen  it  when  two  cows  would  take  a 
little  brush,  and  the  whole  shebang  would  pitch  in  and  there  would 
be  a  free  fight  and  somebody  would  get  hurt. 

I  have  two  little  Jersey  heifers  that,  whenever  I  let  them  out  in  the 
yard  I  know  there  is  a  fight  on  hands.  If  you  try  to  put  all  of  your 
cows  through  the  stable  door  at  once  and  take  a  club  and  a  dog — in  a 
little  while  it  would  be  a  good  thing  to  dehorn  them.  But  if  you  will 
take  care  of  the  cows  as  Mrs.  Busick  will  have  it  done,  you  will  have 
no  trouble.  I  have  milked  cows  for  43  years.  We  have  had  Devons; 
and  we  have  never  had  an  animal  injured  on  our  farm  by  being 
hooked.  We  have  had  some  fights  there  once  in  a  while.  I  have  had 
a  cow  get  her  horn  broken  off. 

Mrs.  Busick.  I  am  thankful  to  you  for  giving  an  expression  of 
your  opinion.  For  years  and  years  I  have  adopted  that  idea  and  have 
advocated  it  in  farmers'  meetings  and  associations  where  the  subject 
came  up.  I  have  argued  that  it  was  not  only  useles  but  it  was  abso- 
lutely hurtful  to  the  animal  from  a  pecuniary  point  of  view.  The  cow 
is  a  ner\'ou8  creature;  and  whatever  will  tend  to  give  her  nervous 
system  a  shock  will  in  a  measure  deprive  her  of  her  usefulness  as  a 
butter-producing  animal.  We  have  had  experiments  demonstrating 
that  it  doesn't  hurt  a  cow  very  much  to  saw  her  horns  off.  If  they 
could  see  the  suffering  I  have  seen  they  would  think  differently.  I 
saw  a  brutal  man  take  a  rough,  dull  saw  and  saw  right  through  the 
pith  and  marrow  of  the  horn,  and  the  shrinking,  nervous  creature 
w^as  shaking  as  with  a  nervous  chill.  There  is  a  way  to  deprive  cows 
of  their  horns  without  much  suffering.  Take  the  young  calf  when  it 
is  about  a  w^eek  old,  and  you  will  see  a  little  protuberance  where  the 
horn  is  starting.  Take  the  hair  off  and  apply  a  little  caustic  to  it.  It 
will  smart  for  a  little  while,  but  it  is  soon  over  with;  and  it  will  stop 
the  growth  of  the  horn,  and  we  will  have  what  we  used  to  denominate 
a  "mooley."  I  do  not  see  the  utility  of  any  homed  beast  being  de- 
prived of  its  horns.  After  a  while  the  masterful  ones  will  do  as  much 
damacre  in  your  herd  as  before.  A  man  that  will  nin  colts  and  cows 
toffether  ought  to  have  them  gored;  he  ought  to  be  gored  himself. 
When  you  have  your  cows  dehorned  you  can  never  tell  except^ap- 
proximately  the  age  of  the  animals. 

Mr.  Grooker.     Is  that  not  or.e  of  the  advanlages  when  a  man  has 
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a  lot  of  old  cows  he  wants  to  sell?  I  am  with.  Mrs.  Busick;  but  I 
think  there  is  more  sentiment  about  this  dehorning  business  than 
anything  else.  It  does  hurt  for  an  instant  I  have  seen  cows  de- 
homed  time  and  time  again  when  you  couldn't  see  any  effects  of  it 
fifteen  minutes  afterwards.  There  would  be  no  shrinkage  of  milk  in 
two  days. 

Mrs.  Busick.     Was  the  milk  as  rich? 

Mr.  Crooker.  Just  as  rich.  If  you  would  dehorn  your  cows  you 
would  change  your  mind  about  it.  Mr.  McQintock  doesn't,  and  Mr^ 
Hartley  doesn't,  and  they  take  pride  in  keeping  those  horns  on.  I 
have  dehorned  registered  Jerseys,  and  think  they  look  pretty  good. 
When  I  turn  my  cows  out  to  drink  they  will  drink  as  quietly  as  a  lot 
of  sheep  would  drink.  I  have  a  neighbor  that  had  60  head  of  cattle, 
and  had  his  bam  burned,  and  he  turned  them  right  into  the  shed.  He 
couldn't  have  done  it  if  they  had  had  horns  on.  The  weaker  ones  are 
apt  to  take  their  revenge.  A  year  ago  this  writer  went  from  here 
home,  and  there  had  been  a  very  heavy  rain  storm  and  the  water 
had  run  into  my  bam.  I  have  a  ground  floor.  I  just  turned  my  cattle 
into  the  shed,  and  I  wouldn't  have  cared  to  do  it  if  they  had  had  their 
horns  on.  Wherever  they  have  dehorned  they  are  well-pleased  with 
it.  The  cow  needs  a  tail  to  fight  the  flies.  I  don't  believe  it  hurts  a 
cow  to  dehorn  her. 

Mr.  Matteson.  How  many  of  you  here  to-day  know  that  the  blood 
and  milk  are  all  mixed  up  together  until  they  get  right  to  tiie  udder? 
Do  you  want  to  eat  milk  and  butter  from  a  cow  that  has  two  miser- 
able sores  on  her  head  for  three  or  four  weeks?  There  are  more  than 
500  cows  dehorned  in  my  county.  One  veterinarian  said  to  me,  "1 
have  such  a  nice  way  to  do  it  that  I  have  to  have  a  boy  to  hold  the 
cow's  mouth  shut  to  keep  her  from  chewing  her  cud." 

Would  you  use  the  miik  from  a  cow  with  the  lump  jaw?  Suppose 
you  had  a  cow  that  had  a  great  sore  on  her,  would  yoti  use  that  n^k? 
A  sore  on  the  base  of  the  horn  is  twice  as  sore  as  a  sore  on  the  cow's 
jaw.  I  don't  believe  any  man  in  this  State  or  in  the  United  States 
has  a  right  to  sell  mUk  or  the  butter  made  from  the  milk  while  that 
sore  is  mnning.  You  can't  find  a  cow  above  five  years  old  in  a  dairy 
that  has  been  dehorned.  If  you  are  letting  down  the  bars  so  a  man 
can  beat  us  on  this  you  are  just  as  guilty  as  they  are.  I  don't  be- 
lieve in  it.  Watch  your  cows  when  they  all  drink  together.  If  I  could 
take  my  choice  I  would  rather  be  gored  with  the  point  of  a  pin  than 
with  a  crowbar. 

Mr.  Phelps.  For  two  or  three  years  I  have  heard  about  this  dehorn- 
ing fad  in  the  cow  business.  I  keep  cows  for  the  money  there  is  in 
them .  It  is  no  fun  for  me  to  keep  cows  except  for  the  money  there 
is  in  them.  I  have  listened  to  arguments  for  and  against  dehorning, 
and  I  have  never  found  a  man  that  has  dehorned  his  cows  but  what 
said  it  was  a  good  thing.  Men  who  have  never  tried  it  are  opposed  to 
it.  Lots  of  men  would  not  have  ensilage  on  their  farms  becaoise  they 
have  never  used  it.  I  believe,  gentlemen  farmers,  that  we  must  throw 
aside  all  this  prejudice  and  get  at  bottom  facts.  In  regard  to  de- 
horning— A  neighbor  of  mine,  an  old  lady,  went  out  to  feed  some 
potato  peelings  to  the  cow.  She  stooped  down  and  the  cow  raised  her 
head,  and  the  horn  stmck  the  woman  in  the  eye.  Then  I  thought  to 
myself,  "My  cows'  horns  must  come  ofF.'^   So  the  12th  day  of  December 
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I  had  occasion  to  go  to  the  institute.  I  said  to  my  boy,  *1f  a  man 
comes  around  let  him  take  them  off  at  the  rate  of  ten  cents  a  head." 
When  I  got  home  from  the  institute  the  first  thing  I  saw  was  26  head 
with  the  horns  taken  off.  I  said,  "Are  the  cows  doing  well?"  *^es, 
two  of  them  bled  some."  I  said  to  him,  "Did  they  shrink  in  the  milk?" 
He  said,  "No,  except  one."  The  greatest  curiosity  of  the  whole  thing 
was  that  they  never  shrunk  in  the  butter.  We  make  the  butter  into 
pound  prints.  That  was  another  very  remarkable  thing.  I  tied  these 
cows  up  in  the  stanchions.  Each  cow  stands  in  her  stall  with  the 
stanchion  open.  I  couldn^t  do  it  with  the  horns  on.  But  they  stand 
there  now  just  as  quietly.  In  fifteen  minutes  some  of  those  cows 
were  chewing  their  cuds.  1  don't  want  the  horns  there;  they  are  of  no 
use  to  me.  I  am  willing  a  man  shall  leave  the  horns  on  if  he  wants 
to.  I  don't  want  them  at  all.  They  were  put  there  for  a  purpose,  but 
we  defend  them  now  and  they  don't  need  them.  I  wouldn't  have  the 
horns  on  my  herd  for  ?50,  to-day. 

Mr.  Matteson.  I  want  to  say  here,  if  you  want  to  take  the  horns 
off,  take  them  off.  In  the  advance  of  science  and  everything  else  they 
don't  need  them  for  a  defense. 

The  idea  that  a  cow  is  going  to  give  more  milk  is  just  as  foolish  as 
my  little  joke  about  the  chewing  the  cud.  I  do  believe  that  in  five 
years  there  won't  be  one  cow  dehorned  where  there  are  one  hundred 
to-day. 

Mrs.  Busick.  I  was  in  an  institute  about  four  years  ago  when  the 
dehorning  craze  was  at  its  height  in  our  country,  and  a  gentleman 
got  up  and  tried  to  prove  that  dehorning  was  right,  by  the  Bible.  You 
know  that  is  the  fashion;  when  an  individual  gets  cornered  he  will 
try  to  prove  his  position  by  the  Holy  Scriptures.  He  tried  to  prove 
that  dehorning  was  right,  under  the  Old  Dispensation.  He  said  he 
had  no  means  of  finding  out  how  they  were  dehorned.  We  read  in 
Exodus  like  this:  *T.f  an  ox  gore  a  man  or  woman  that  they  die;  then 
the  ox  shall  be  surely  stoned,  and  his  flesh  shall  not  be  eaten;  but  the 
owner  of  the  ox  shall  be  quit  But  if  the  ox  w^ere  w^ont  to  push  in 
time  past,  and  it  hnth  been  testified  to  his  owner,  and  he  hath  not 
kept  him  in,  but  that  he  hath  killed  a  man  or  a  woman,  the  ox  ^all 
be  stoned,  and  his  owner  shall  also  be  put  to  death." 

I  told  him  that  the  only  way  that  I  believed  in  dehorning  was  to 
cut  the  animals  horns  off  right  back  of  the  ears. 

Mr.  Kelly.  I  believe  with  Mrs.  Busick  that  dehoniing  should  be 
done  while  the  animals  are  calves.  Men  in  our  neighborhood  who  op- 
posed it  bitterly  at  first  have  had  their  herds  dehorned  and  wouldn't 
have  the  horns  back  for  a  good  deal  of  money.  I  feel  safer  in  my  bam 
with  my  rattle  dehorned,  but  I  don't  like  to  dehorn  cattle.  But  for 
Matteson  to  say  that  if  the  Almighty  wanted  us  to  have  them  that 
way  he  would  have  grown  them  so  is  nonsense.  He  might  as  well 
say  he  would  give  us  a  great  majority  of  our  animals  already  cas- 
trated. 

The  secretary  explained  the  duties  of  the  Intelligence  Committee, 
and  the  competition  for  the  premiums  offered. 

Discussion  on  Ensilage. 

Mr.  Phelps.  I  presume  there  is  more  spoiled  ensilage  in  this  vicin- 
ity than  ever  before.    The  past  year  has  been  an  exceedingly  dry  one. 
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1  dou't  know  of  any  way  to  get  at  the  right  way  of  it  only  by  ex- 
perience. I  have  covered  my  silo  with  different  kinds  of  covers,  and 
this  last  year  I  didn't  cover  it  at  all.  I  am  not  satisfied  with  that. 
Next  year  I  shall  try  another  thing;  and  I  believe  after  awhile  I  will 
get  at  the  right  side  of  it  I  shall  build  around  it,  and  as  deep  as 
possible,  1  don't  care  if  it  is  40  feet.  I  think  I  shall  get  through  with 
a  great  deal  less  gost  and  with  a  better  curing  ensilage.  We  must 
have  judgment  in  regard  to  the  quality  of  the  com.  It  is  only  in  its 
infancy  yet  to  what  it  wDl  be  by  and  by.  I  would  not  know  how  to 
dairy  without  a  silo. 

Mr.  Kelly.  We  haven't  put  on  any  cover  for  the  last  two  years. 
Our  ensilage  was  frosted,  and  that  affected  it  a  little.  Down  two  or 
three  feet  at  the  edge  there  is  a  loss.  There  was  a  spot  of  a  foot  or 
two  that  was  slightly  burned.  I  don't  doubt  that  was  the  reason. 
When  filling  it  we  weighted  it  down  so  it  was  packed  down  solidly 
and  firmly.  We  have  been  bothered  by  rats  getting  in  at  the  bottom. 
So  this  year  we  put  in  a  cement  bottom  and  plastered  it  up  the  sides 
three  feet;  and  I  have  wondered  since  why  it  would  not  be  a  good 
idea  to  plaster  the  inside  of  the  silo.  We  are  not  down  to  that  part 
yet  I  think  it  wooild  be  just  about  as  cheap  as  anything.  We  have 
the  best  ensilage  we  ever  had;  and  I  think  one  reason  is  that  it  is 
tight  at  the  bottom.  The  quality  of  the  ensilage,  with  the  exception 
of  that  burned  spot,  is  the  best  we  ever  had.  I  don't  know  how  we 
would  get  along  without  it. 

Mr.  Phelps.  A  man  told  me  that  a  rat  wouldn't  eat  ensilage,  but  I 
don't  believe  it,  for  when  I  was  in  Chicago  the  rats  ate  a  box  of  Lim- 
burger  cheese. 


EVENING  SESSION. 


Question  for  discussion — '*What  is  a  woman's  place  in  the  dairy?" 


President  called  on  Matteson  to  open  the  discussion. 

Mr.  Matteson.  I  have  been  in  a  great  many  tight  places  in  my  life, 
but  I  think  the  president  has  now  put  me  in  a  hole  and  sat  down  on 
it.  The  question  was,  "What  is  woman's  place  in  the  dairy?"  If  I 
were  to  go  over  into  Ohio  and  live  I  would  probably  say  it  was  her 
business  to  do  the  milking  and  take  care  of  the  cows.  They  all  do  it 
over  there.  There  has  been  some  missionary  work  done  in  the  West- 
em  Reserve.  A  dairy  cannot  be  successfully  run  without  a  woman  in 
it  I  never  saw  a  man  yet  that  could  take  dairy  utensils  and  clean 
them  up  as  a  woman  can.  I  tried  to  wash  the  dishes  once  and  I  told 
my  wife  she  needn't  worry,  I  could  do  it  all  right,  and  the  next  morn- 
ing she  wrote  my  name  on  a  plate  and  handed  it  over  to  me.  A 
woman  should  be  an  equal  partner  in  every  branch  of  business  on 
the  farm.  In  the  dairy,  if  there  is  a  silent  partner  in  the  matter  it 
should  be  the  man.  I  believe  the  most  successful  butter  factories  in 
our  State  are  the  ones  where  the  butter  is  handled  and  the  whole 
work  is  under  the  supervision  of  a  lady.  The  best  butter  concern  in 
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the  United  States  is  managed  by  a  lady.  I  would  want  to  go  some- 
where dreadful  quick  if  it  wasn't  for  the  ladies.  They  are  the  bal- 
ance power  of  the  whole  country;  and  especially  so  in  the  private 
dairy  busines  of  the  United  States.  If  there  is  a  man  here  who  hasn't 
got  a  lady  at  the  head  of  his  butter  business  I  should  advise  him  to 
get  out  a  circular  and  advertise  for  one;  and  I  will  travel  up  and 
down  the  land  and  distribute  them.  A  man  is  never  half  a  man  with- 
out a  woman.  I  shouldn't  consider  the  dairy  worth  anything  without 
a  woman  at  the  head  of  it  When  I  talk  about  butter-making  on  the 
farm,  again,  I  shall  tell  you  how  a  man  can  spoil  a  woman's  reputa- 
tion for  good  butter-making.  I  am  sometimes  asked,  "Who  makes 
your  butter?"  I  always  say,  '^Mrs.  Matteson.  I  furnish  the  material, 
and  what  little  advice  she  is  willing  to  take,  and  she  does  the  fine 
work."  A  man  that  cannot  be  ruled  by  a  woman  when  making  fine 
butter  ought  to  be  an  agent  or  something. 

Mrs.  Helen  S.  Johnson.  What  is  the  man's  place  in  the  dairy;  and 
does  he  keep  it?  If  it  is  the  woman's  right  to  clean  up  the  utensils, 
and  the  man's  right  to  furnish  the  utensils,  who  takes  the  profits? 

Mr.  Matteson.  A  woman  is  wronged  when  she  is  not  allowed  to 
boss  the  ranch.  The  way  we  do  is  this — when  my  wife  wants  any- 
thing I  buy  it  for  her  or  give  her  the  money  and  let  her  buy  it;  and 
when  I  want  anything  I  have  to  go  and  get  trusted  for  it.  She  won't 
wear  anything  that  isn't  paid  for,  and  I  have  to  because  we  only 
make  enough  to  clothe  one  of  us;  but  I  tell  you  my  wife  is  an  equal 
partner  in  the  concern.  But  there  is  one  thing  that  worries  me.  She 
is  putting  woman's  rights  onto  me.  She  told  me  the  other  day  to  get 
her  a  new  bonnet;  and  she  said,  "Now  don't  put  it  on  the  seat  and  sit 
down  on  it,  or  under  the  seat  and  push  things  against  it"  Now  I 
think  it  is  my  right  to  buy  me  a  new  hat,  but  it  isn't  right  for  her  to 
send  me  for  a  new  bonnet  I  got  it,  and  had  to  hold  it  straight  out 
at  arm's  length  all  the  way  home.  A  woman  in  the  dairy  busineee  is  a 
little  different  from  one  in  the  milliner  business.  In  regard  to  washing 
the  dairy  utensils,  if  a  man  is  the  most  cleanly  in  the  matter  he  hed  bet- 
ter do  it;  but  at  our  house  we  are  not  built  that  way.  I  am  some- 
times requested  to  do  a  little  more  at  my  own  toilet  than  I  want  to. 
A  dairy  without  a  woman  in  it  is  a  one-horse  concern. 

Mr.  Phelps.  Does  your  wife  go  out  and  do  the  milking  while  you 
sit  beside  her  and  smoke  a  pii)e? 

Mr.  Matteson.  I  never  smoke  on  the  farm,  and  I  don't  allow  a  man 
to.  My  wife  has  been  Mrs.  Matteson  for  25  years.  When  she  came 
to  the  farm  she  said,  "You  know  I  have  always  lived  in  the  village, 
and  do  not  know  how  to  milk,  and  now  I  want  to  learn."  I  said  "If 
you  do  I  will  get  a  divorce  from  you."  It  is  not  a  woman's  place  in 
the  stable.  And  that  is  one  thing  I  have  against  the  State  of  Ohio,  the 
Western  Reserve  not  excepted.  The  men  take  the  butter  and  sell  it 
and  put  the  money  in  their  pockets.  I  have  found  in  this  State  a 
man's  daughters  out  at  the  bam  milking,  and  the  old  man  at  the 
house  talking  politics  with  a  man  that  wanted  to  be  supervisor.  I 
pitied  those  girls.  I  don't  believe  it  is  necessaiy;  and  you  had  better 
reform  if  you  are  allowing  your  wives  to  do  the  milking.  Why,  it  is 
such  a  pleasure  for  me  to  go  into  the  hoaise  and  see  my  wife  at  her 
work,  and  if  she  worked  out  with  me  or  stayed  in  the  house  all  day 
I  wouldn't  think  half  so  much  of  her. 
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FOUNDATIONS  FOR  GOOD  DAIRYING. 


JOHN  GOULD. 


Seventeen  years  ago  this  winter  I  came  to  Mead\ille  to  attend  a 
dairymen's  convention;  and  tlie  same  subject  concerns  us  now  that 
we  were  discussing  then — Does  dairying  pay?  We  have  still  kept  our 
dairies;  we  have  still  milked  our  cows.  There  has  been  a  sale  fgr  our 
butter  and  cheese;  and  I  believe  that  this  winter  the  dairyman  is  the 
only  man  that  has  any  cash  in  his  pocket  There  are  more  dairymen 
than  there  were  seventeen  years  ago,  but  daii^ing  has  not  kept  i>ace 
with  the  increase  in  population.  Seventeen  years  ago  we  were  ship- 
ping 100,000,000  pounds  of  butter  abroad  each  year;  and  last  year  we 
did  not  ship  one  pound  abroad  for  table  use,  and  only  $7,000,000  worth 
of  cheese. 

Now,  sometimes  before  we  go  into  an  industry  it  is  well  for  us  to 
take  a  little  invoice  and  see  whether  it  is  worth  our  attention  to  en- 
gage in  it. 

Last  year  we  milked  14,500,000  cows  for  dairy  purposes;  and  our 
statisticians  tell  us  that  we  produced  not  far  from  1700,000,000,  and 
have  sold  it  and  put  the  money  into  our  i>ockets.  The  fact  is,  that 
while  the  other  fellow  has  gone  to  the  wall,  and  assignments  are  as 
thick  as  the  leaves  in  the  forest,  no  dairyman  has  failed,  and  no 
dair;yTnan  has  had  to  turn  his  help  into  the  street  to  become  some- 
one's charity.  These  questions  we  must  consider  for  a  moment,  and 
see  if  there  is  not  a  good  foundation  on  which  to  build  the  dairy. 
While  other  businesses  have  had  their  depression  and  have  gone 
down  to  the  bottom  and  struck  sand,  the  dairy  business  has  rode  on 
the  top  waves.  You  will  always  observe  that  when  prosperity  at- 
tends other  industries  the  dairvman  prospers  in  proportion  to  it,  and 
i\B  a  rule,  a  little  above;  and  when  the  other  fellow's  bark  goes  down 
in  the  wave,  the  dairyman's  bark  does  not  dip  water,  and  he  very 
rarely  strikes  the  shoals;  and  whilst  there  may  be  a  temporary  de- 
pression his  bark  is  the  one  that  rides  into  the  harbor  first  of  all.  The 
dairymen  scarcely  knew  there  was  a  panic  in  1898.  It  is  the  only 
industry  that  has  tided  its  ownei^  through  this  winter. 

A  man  said  to  me  the  other  day,  "flogs."  I  said,  '"Yes,  and  the 
hogs  have  been  supported  by  the  dairy;  and  some  hogs  that  are  being 
supported  by  the  dairy  don't  have  four  feet  You  want  to  take  an 
inventory  and  know  something  about  this.  The  man  who  is  feeding 
his  rations  to  his  good  cows  is  the  only  man  who  is  turning  the  ra- 
tions of  his  farm  into  dollars  and  cents,  and  getting  i»ay  for  his  ra- 
tions. You  say,  '^^e  feed  it  to  the  sheep."  I  was  through  Southern 
Ohio  and  saw  sheep  by  the  hundreds  being  bought  and  sold  for  80 
cents  a  head  in  the  market  Some  one  says,  "There  is  money  in 
horses  yet"  Yes,  there  is.  We  have  raised  a  class  of  horses  that 
show  a  little  speed,  for  our  boys  Sunday  night.  I  want  to  say  here 
to-night  In  all  sincerity  that  if  wp  could  sell  off  half  our  horses  in 
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our  possession,  and  save  the  feed  the  horses  will  eat  between  this  and 
spring,  we  should  be  just  as  much  better  off  than  we  are  to-day  as 
the  money  they  represent  and  the  feed  they  eat.  It  seems  as  though 
we  are  doing  a  little  bit  of  woodchuek  farming.  We  gather  in  during 
the  summer,  and  feed  the  stock  in  the  winter  that  return  us  nothing 
for  the  food  they  consume.  We  feed  steers  that  weigh  from  150  to 
200  pounds  less  in  the  spring  than  they  did  in  the  fall.  We  feed  cows 
that  do  not  return  a  profit  for  the  food  consumed;  but  we  think  that 
next  spring  when  grass  gets  cheap  we  will  make  money  in  the  dairy. 
We  feed  pigs  that  will  go  through  the  same  hole  next  April  that  they 
went  through  last  November.  We  have  only  added  to  our  misery  by 
keeping  them  through  the  winter.  When  it  comes  to  a  good  cow,  we 
are  getting  pay  for  every  ration  that  she  consumes  for  every  day  in 
the  winter. 

Sometimes  we  hear  that  there  is  danger  of  overdoing  the  daiiy  busi- 
ness. We  have  been  trying  for  a  hundred  years  to  overdo  the  busi- 
ness. My  grandfather  told  me  that  when  he  got  six  good  cows,  and 
took  the  butter  to  market,  the  neighbors  told  him  he  was  going  to 
break  up  the  market.  I  think  if  we  take  an  inventory  of  these  things 
we  shall  find  that  our  population  has  increased  very  rapidly,  so  that 
the  butter  and  cheese  that  used  to  go  to  Europe  doesn't  go  there  now. 
We  sent  240,000,000  pounds  in  1870,  and  last  year  only  67,000,000 
pounds.  As  we  make  butter  and  cheese  better,  we  eat  more  of  them 
in  this  country.  In  the  year  1870  we  only  consumed  16  pounds  of  but- 
ter per  capita  in  the  United  States.  Last  year  the  consumption  of 
butter  in  tliis  country  was  twenty-seven  and  a-half  pounds,  not  count- 
ing the  oleomargarine  consumed.  The  better  we  make  our  material, 
the  greater  the  consumption  of  it.  There  is  no  economy  in  spreading 
good  butter  thin  on  bread;  but  when  it  comes  to  poor  butter,  a  little 
bit  of  poor  butter  will  go  around  a  very  big  table.  I  don't  believe 
there  is  very  much  poor  butter  made  in  Pennsylvania,  but  in  South- 
em  Ohio  I  saw  carloads  of  it  that  wouldn't  need  any  team  to  take  it 
to  market.  All  you  had  to  do  was  to  head  it  that  way  and  it  would 
go  itself.  And  they  couldn't  imagine  why  I  didn't  eat  any  butter.  I 
told  them  I  could  tell  by  the  smell  whether  it  was  good  butter  or 
poor  butter 

Suppose  every  man,  woman  and  child  in  this  audience  to-night  would 
resolve  that  to-morrow  morning  they  would  begin  to  milk  a  dairy  of 
20  cows.  We  can  resolve  to  become  dairv^men,  but  that  resolution 
would  not  add  one  cow  to  the  number  in  Pennsylvania.  Resolutions 
don't  put  cows  onto  our  farms.  We  have  augmented  our  dairies  in 
the  past  few  years  about  20  per  cent.  Each  year  we  have  done  tre- 
mendously well  in  adding  to  the  number  of  cows  we  have.  While  we 
add  twenty  per  cent,  to  our  dairies  we  find  that  ten  per  cent,  of  our 
old  stock  has  disappeared.  I  don't  think  there  is  any  use  worrying 
for  fear  the  cheese  and  butter  business  will  be  overdone.  The  city  of 
London  and  the  city  of  Liverpool  each  year  boiys  $300,000,000  pounds 
of  butter  from  the  continent  of  Europe.  Why  don't  we  sell  one-half 
of  that  butter?  My  neighbor  came  to  see  me  the  other  day  and  I 
asked  him  what  was  the  matter  with  his  face,  it  looked  so  long.  He 
said  he  had  just  lost  f2,800.  I  asked  him  how  he  did  that,  and  he 
said  that  a  man  had  just  wanted  700  barrels  of  apples  at  $4.00  a  bar. 
rel,  and  he  hadn't  an  apple  to  sell.  They  are  asking  for  700,000,000 
pounds  of  butter  over  there,  and  we  haven't  a  pound  to  send  over. 


No.  7.  ]    Pennsylvania  State  Dairymen's  Association.       37 

The  foundation  of  good  dairying  is  the  man  himself,  and  his  wife. 
A  man  and  his  wife  are  one.  And  I  want  to  Bay  one  thing  on 
Brother  Matteson's  account,  and  Mrs.  Busick's.  My  wife  and  I  put 
our  money  in  the  bank,  and  when  we  want  to  draw  out  some  we  take 
the  bank  book  and  get  it. 

Mr.  Crooker.    Why  do  you  take  the  bank  book? 

Mr.  GK)uld.  It  wouldn't  do  to  take  it  in  Meadville.  You  can  draw 
just  as  much  on  yooir  face  as  you  can  with  a  bank  book. 

The  judgment  with  which  a  man  administers  his  affairs  is  a  guar- 
antee of  the  indication  of  that  man's  success.  It  is  a  man's  judgment 
expressed  in  deeds  that  tells  what  he  is.  No  laws  that  the  Legisla- 
ture of  Ohio  can  enact  will  make  my  cows  give  5  per  cent,  more  of 
butter  fat  I  must  make  my  butter  so  nice  that  people  will  be  tempted 
to  give  me  40  cents  per  pound.  I  must  know  how  best  to  feed  these 
cows  to  get  the  best  results.  And  out  of  this  judgment  that  I  have 
comes  the  foundation  of  all  good  dairying. 

We  depreciate  book  farming  very  largely.  And  what  is  book  farm- 
ing? Simply  some  one  who  has  read  a  good  deal  and  collected  the 
opinions  and  evidence  of  a  good  many  different  men  and  has  con- 
densed it  into  a  little  book.  We  read  the  experience  of  others,  and 
out  of  this  we  get  something  that  will  fit  our  case.  We  add  our  own 
experience  to  that  of  others  that  is  helpful  to  us  and  get  success.  We 
demand  book  learning  of  every  other  profession  in  the  world.  We 
don't  go  and  get  a  back-wood's  preacher  when  we  want  a  minister. 
We  must  have  a  college  man;  a  graduate  of  a  theological  seminary. 
We  find  a  man  that  is  competent  and  we  hire  him  and  pay  him  f  1,000 
a  year;  then  we  give  him  a  donation.  When  some  of  your  children 
get  sick,  and  you  say,  ^1.  think  it  is  going  to  be  a  case  of  fever,"  do  you 
send  for  a  horse  doctor?  No,  you  want  a  man  of  large  experience, 
and  one  that  has  gained  all  he  can  from  the  experience  of  others. 
But  whenever  you  say  to  a  farmer,  "Be  a  book  student,"  then  they  say, 
"Oh,  he  is  a  dude,  and  hae  his  head  towards  the  Legislature."  We 
undertake  to  drag  him  down  into  the  same  rut  we  are  in,  and  brand 
him  as  a  ^^book  farmer."  I  say  to  you  to-cUiy,  if  you  are  a  dairyman 
read  dairy  literature,  and  get  out  in  the  clear  light  of  dairy  knowl- 
edge. While  this  dairy  convention  is  a  very  valuable  thing,  it  only 
meets  once  a  year  and  covers  a  very  small  part  of  the  area  you  want 
to  cover.  I  think  every  dairyman  should  be  a  reader  of  dairy  litera- 
ture. It  is  a  pretty  good  thing  to  know  about  your  neighbor's  busi- 
ness, providing  it  will  benefit  you .  If  there  are  forty  dairymen  in  one 
neighborhood  they  can  be  benefited  by  coming  together  and  talking 
over  these  matters.  Let  us  not  only  get  together  but  let  us  meet  as 
a  nice  little  club,  and  see  if  we  cannot  push  on  and  do  better  than  we 
have  been  doine:;  and  each  man  stand  shoulder  to  shoulder  for  a  bet- 
ter purpose  in  dairy  work.  The  definition  in  of  good  dairy  is,  a  good 
dairy  cow.  What  kind  of  cows  have  we?  Are  they  dairy  cows?  Are 
they  fed  for  the  business  we  want  them  for,  or  are  they  simply  general 
purpose  cows?  Have  we  given  that  cow  dairy  foods,  or  have  we,  in 
one  sense,  been  trying  to  make  a  steer  of  her?  With  a  good  many 
dairymen  it  is  pretty  hard  for  them  to  tell  from  the  profits  made  what 
sex  of  a  dairy  they  are  milking.  It  is  pretty  hard  to  tell  whether  it 
is  profit  or  loss .  A  very  few  years  a^o  we  thought  if  a  man  fed  his 
cow  just  as  his  neighbor  did  he  would  have  just  as  good  a  d^iry  as  his 
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neighbor  had.  We  find  now  that  there  must  be  a  born  dairy  tem- 
perament behind  the  good  cow  in  order  to  get  the  result  we  want. 
The  world  has  become  specialists.  A  man  can  run  two  or  three  spe- 
cialties on  the  farm,  but  with  each  there  must  be  a  definite  aim  to 
get  the  desired  result.  Some  men  want  a  cow  that  is  good  for  every- 
thing. Suppose  we  say  to  an  agent,  "I  want  a  machine  that  I  can 
put  in  my  oats  with,  and  cut  my  wheat,  and  dig  my  potatoes,  and 
something  that  will  pull  stumps,  too."  If  we  have  general  purpose 
cows  somebody  certainly  ought  to  invent  a  machine  that  we  can  do  all 
ORir  work  with.  What  we  want  is  to  feed  our  cows  for  a  purpose. 
No  cow  can  be  a  long,  continuous  milker  that  has  beef  mixed  up  with 
her  so  that  she  fats  easily.  We  must  breed  for  the  thing  we  want. 
Somebody  says,  "You  want  us  to  buy  a  lot  of  John  McCIintock's  little 
Jerseys."  No,  I  didn't  come  here  to  tell  you  that;  but  the  best  per- 
forming cow  has  the  specific  dairy  points.  We  must  remember  that 
the  dairy  temperament  is  bred  into  them  and  not  fed  into  them.  We 
must  understand  that  the  cow  that  gives  two  pounds  of  butter  a  day 
has  it  born  in  her.  We  must  learn  these  things  and  stay  by  the  dairy 
and  the  dairy  farm,  and  let  the  fellow  out  west  raise  the  beef.  When 
we  get  the  two  mixed  then  we  say  that  the  dairy  doesn't  pay.  No 
trotting  horse  ever  improved  by  adding  Clydesdale  blood  to  it?  Never 
in  the  world.  So  no  dairy  cow  was  ever  improved  by  bringing  in  things 
that  are  against  the  production  of  milk.  We  pick  up  the  dairy  papers 
and  we  read  about  albuminous  matter  and  nitrogenous  matter,  and  so 
they  go  on  through,  and  we  are  just  as  wise  when  we  get  through 
reading  as  we  were  when  we  began.  We  want  a  balanced  ration. 
We  find  in  corn  stalks  the  starch  necessary,  and  in  oats  the  albumin- 
ous matter.  It  is  very  fortunate  that  when  Nature  planned  out 
America  she  gave  us  the  corn  crop.  The  stalk  is  worth  more  than 
the  ear.  The  stalk  contains  just  the  same  material,  and  it  is  easier 
digested.  Oats  are  too  costly  to  feed  a  dairy  cow.  Oats  and  picas 
make  the  albuminous  matter  and  nitrogen;  and  now  that  we  have 
learned  how  to  raise  peas  and  the  oats,  we  get  this  balanced  ration . 
So  about  the  best  dairyman  to-day  is  the  man  who  comes  nearest  feed- 
ing his  cows  on  oats,  peas  and  com,  and  puts  the  fertility  back  to  raise 
succeeding  crops  with .    A  crop  is  worth  just  what  it  costs  to  raise  it. 

Last  winter  I  stood  in  the  mills  in  Waseca,  in  Minnesota.  I  saw 
mill  feed  in  carloads.  Between  there  and  West  Aurora  I  pay  some- 
body fl2.00.  There  are  about  500  pounds  of  cob  dust  in  each  ton  of 
the  bran.  Those  cobs  are  shovelled  into  the  mill  and  ground  fine, 
and  then  sifted,  for  fear  the  dust  of  a  cob  wotild  be  found  in  the  meal. 
Next  year  we  will  have  the  thing  so  that  with  our  oats  and  peas  we 
will  be  independent  of  the  fellows  out  west.  What  can  be  done  there 
can  be  done  in  northwestern  Pennsylvania . 

Now,  as  to  the  character  of  the  cow.  I  want  to  say  that  a  cow 
is  a  dairy  cow  simply  because  she  is  a  mother  and  furnishes  a  certain 
amount  of  milk  to  her  little  offspring.  Sometimes  we  send  the  calf 
to  the  place  where  they  make  pressed  chicken  and  sell  it  for  fifty  cents 
a  pound,  and  we  take  the  ealfs  place  at  the  side  of  the  mother,  and  call 
that  dairying.  We  simply  take  the  nutriment  intended  for  the  calf 
and  make  it  into  human  ifood.  The  man  that  can  best  understand 
the  cow  from  ihe  motherhood  side  is  the  man  who  shall  best  succeed 
as  a  dairyman.     A  man'p  wife  is  always  thp  bpst  dairyman  of  the 
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two,  simply  because  it  is  one  mother  understanding  and  knowing  the 
wants  and  needs  of  another  mother,  which  she  can  do  much  better 
tlian  any  man  can.  We  dairymen  will  be  a  great  deal  better  off 
when  we  get  a  little  more  femininity  injected  into  us  than  so  much 
masculinity.  1  want  my  cow  kept  warm,  1  want  her  free  from  chill- 
ing drafts  and  drenching  rains  and  drifting  snows.  1  want  her  com- 
fortable in  every  way.  We  want  more  improvements  in  our  bams. 
In  too  many  of  our  barns  the  cow  is  made  to  fit  the  stable  rather  than 
the  stable  to  fit  the  cow .  A  cow  must  be  kept  warm  and  comfortable 
twenty  four  hours  in  the  day  in  order  to  get  the  best  results.  WTien 
we  get  our  barns  so  they  are  comfortable  then  we  shall  reap  our  re- 
ward. To-day  I  was  pleased  to  hear  Mrs.  Busick  come  down  on  the 
stanchions.  I  don't  believe  in  stanchions.  The  Goulds  have  been 
down  on  stanchions  ever  since  the  days  of  Quaker  witch-craft.  J 
wish  sometimes  that  1  could  ask  a  cow  what  her  opinion  of  the  dairy 
man  is  when  he  advocates  stanchions.  We  would  have  a  radical 
change  right  away  in  some  of  our  practices  if  the  cow  could  tell  us 
what  she  thinks. 

Our  dairying  is  rapidly  drifting  towards  winter  dairying.  We  shall 
have  the  best  I'esults  when  we  introduce  the  element  of  succulence 
into  our  foods.  Take  the  lawn  mower  some  day  next  June  when  th(» 
clippings  are  nice  in  the  front  yard  and  mow  100  pounds  of  those  clip- 
pings. Your  cow  will  in  twenty -four  hours  get  on  the  outside  of  it. 
She  will  give  fi^om  that  two  paUs  of  milk,  and  there  will  be  eleven 
pounds  of  spring  water  in  it,  and  in  a  week  your  cow  will  be  practi- 
cally dry.  I  am  not  arguing  now  for  ensilage.  I  think  that  in 
localities  where  our  daii^  is  large  enough  to  pay  we  should  have  co 
operative  dairying.  I  believe  much  of  the  work  of  winter  dairying 
can  be  better  done,  as  a  rule,  at  the  co-operative  factory.  I  don*t  be- 
lieve in  building  f  5,000  creameries  that  are  not  worth  over  f500.  I 
don't  mean  to  take  a  speculation  in  it  at  all.  I  want  to  take  out  of  fifty 
homes  in  this  neighborhood  the  work  of  making  butter,  which  at  least 
reaches  the  market  fifty  different  kinds  of  butter.  We  can  start 
cheaper  co-operatively  than  each  man  can  do  in  his  own  home.  Twenty 
five  dollars  each  from  fifty  men  will  take  this  hard  work  out  of  the 
home.  I  said  this  the  other  day  at  an  institute,  and  a  little  Dutch 
man  got  up  and  asked  me  what  the  old  woman  would  do  if  she  didn't 
have  to  chum  and  take  care  of  the  butter.  I  said  to  him,  ^1  don't 
know  how  it  is  with  you,  but  I  think  at  the  average  farm  house  that 
women  could  be  relieved  of  that  four  hours'  work  and  still  find  some 
thing  to  do  that  might  be  more  congenial;  she  could  put  some  of  those 
hours  into  something  that  would  make  the  home  happier.-' 

This  question  of  the  foundation  of  good  dairying  is  a  very  practical 
one.  We  get  interested  in  it,  and  we  get  enthusiastic  over  it,  and 
that  makes  our  work  lighter.  At  one  of  our  institutes  the  question 
came  up,  ''W^at  is  drudgery  in  farming?"  One  man  got  up  and  said, 
'*I  can  tell  you  what  drudgery  in  farming  is.  It  is  doing  a  thing  you 
don't  know  anything  about,  and  then  trusting  to  luck  for  success.'' 

WTien  we  begin  to  know^  something  of  the  cow's  character  and  her 
wants,  then  we  are  ready  to  begin  to  build  up  our  great  industry. 
Then  we,  too,  shall  become  enthusiastic  over  it,  and  the  great  dairy  in- 
dustry of  the  United  States  shall  get  brighter  and  better,  and  it  will 
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pay  the  men  better  who  engage  in  it,  and  we  shall  say  at  last,  **I  am 
glad  I  became  a  dairyman." 
Music. — Beethoven  quartette. 

Discussion. 

Mr.  Burwell.  What  do  you  think  about  exercising  a  cow  in  the 
winter  time? 

Mr.  Gould.  We  don't  do  it.  A  man  that  doesn't  turn  his  cows 
out  in  the  winter  time  must  have  a  bam  in  which  the  surroundings 
are  pretty  nearly  as  pleasant  as  summer  time.  His  bam  must  be 
thoi^ughly  ventOated  and  he  must  give  his  cows  as  nearly  as  possible 
summer  food.  When  you  do  these  things  I  don't  know  anything  the 
cows  need  exercise  for.  Unless  you  can  give  your  cows  good  air, 
and  plenty  of  it,  then  it  becomes  necessary  to  give  them  some  fresh 
air  in  some  way.  I  am  opposed  to  stables  that  a  cow  has  to  be 
turned  out  of  to  be  comfortable.  We  aim  at  turning  all  our  food  into 
milk.  I  came  home  two  weeks  ago,  and  if  you  remember,  three  weeks 
ago  we  had  almost  summer  weather  in  the  middle  of  the  week  for  sev- 
eral days.  My  hired  man  said,  "I  have  it  learned."  He  said,  "I  have 
learned  to  keep  the  cows  o»ut  of  the  barn."  But  it  took  me  two  days 
to  get  them  back  to  their  regular  mess  of  milk  a  day.  Make  them 
comfortable  if  you  want  the  best  results. 

A  Member.  I  would  like  to  have  Mr.  Gould  explain  how  to  admit 
fresh  air  without  admitting  too  much. 

Mr.  Gould.  Our  stable  is  the  whole  of  the  bam.  I  have  no  use 
for  a  basement  bam  for  a  cow  in  the  winter.  I  want  my  bam  buOt 
with  more  windows  than  this  hall  has.  Instead  of  having  the  venti- 
lators at  the  top,  have  them  within  six  inches  of  the  floor  and  draw 
off  the  foul  air,  and  then  you  have  a  warm  stable  with  pure  air  in  it. 
Use  lots  of  absorbents.  One  of  the  chief  troubles  is  that  we  do  not 
use  absorbents  and  deodorizers.  Use  horse  manure  as  an  absorbent 
and  road  dust  as  a  deordorizer.  Then  you  will  not  be  greeted  with  any 
of  the  foiul  odors  that  now  greet  your  nostrils  when  going  into  the  cow 
stable.  Sawdust  is  not  as  good  as  horse  manure  as  a  deordorizer.  I 
don't  want  any  sawdust  in  the  manure. 

Mr.  Matteson.  Why  don't  you  put  plaster  in  the  place  of  road 
dust? 

Mr.  Gould.     I  do,  but  I  don't  see  that  it  is  any  better. 

Mr.  Matteson.  I  had  a  fellow  come  up  and  make  a  ration  for  me 
one  time.  He  showed  me  by  a  chemical  analysis  just  what  we  had 
better  do,  and  I  put  it  right  into  the  laboratory  (the  old  cow's  stomach) 
and  the  two  didn't  agree,  and  I  will  take  the  old  cow's  evidence  every 
time.  I  won't  scrape  around  in  the  road  for  dust  either.  I  would 
rather  go  down  to  the  station  and  haul  up  a  load  or  two  of  plaster. 
T  don't  like  sawdust,  either.  I  don't  like  to  plow  sawdust  land.  It 
may  not  have  any  effect  on  your  soils  here,  but  it  does  damage  our 
soils  there.  We  used  to  pay  fifty  cents  a  load  for  sawdust,  and  within 
the  last  two  years  fellows  had  to  hire  men  to  haul  it  away.  I  agree 
with  Mr.  Gould  all  along  the  line,  except  in  one  thing.  John  said 
that  the  good  wife  got  so  tired  turning  the  crank  to  the  chum. 

Mr.  Gould.  If  you  turn  the  crank  then  your  wife  has  two  cranks 
instead  of  one  to  manage. 
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Mr.  Matterson.    While  Mr.  Gould  and  I  are  striving  to  attain 
tke  same  tMng,  we  don't  agree  along  all  the  lines,  and  we  have  agreed 
to  not  disagree;  but  while  John  has  said  here  to-night  that  it  must 
be  winter  dairying,  I  say  we  must  make  it  whenever  the  people  want 
the  butter.     I  went  into  CJornell.     There  were  thirty-nine  young  men 
and  women  there  taking  a  course  of  twelve  weeks  to  learn  to  make 
butter  and  cheese.     A  young  man  up  in  one  of  our  New  York  coun- 
ties took  a  course  at  (Dornell,  and  came  home  and  took  charge  of  the 
dairying.     They  cannot  make  butter  enough  for  the  trade.     That 
JI>oy  knows  something,  and  is  making  the  kind  of  butter  that  the  peo- 
ple want.     He  has  brain  cultivation.     In  Ostego  county,  N.  Y.,  the^' 
wanted  to  know  how  to  begin  to  build  up  their  industry.     They  were 
all  acquaintances  of  mine,  in  fact  the  most  of  them  had  gone  to  school 
to  me.     I  said,  "Start  what  you  call  farmers'  clubs  here.     Get  up 
discussions,  and  after  a  little  while  get  your  butter  all  together  and 
have  a  trial  of  it."    They  said,  "Will  you  come  over  as  one  of  the 
judges?"    I  said,  "Certainly."    The  trial  came  in  June,  and  I  went 
over.     They  had  thirteen  samples  of  butter  there.     Only  two  were 
off  a  little.     We  told  them  where  they  faUed.     They  have  been  work- 
ing right  along  together  in  that  club,  but  there  is  a  remarkable 
change.     They  have  the  same  cows,  they  have  the  same  wives,  and 
they  are  the  same  men,  and  they  have  reaped  the  harxest  of  good 
prices  together.     I  went  into  a  screw  factory  in  Pro\idence  some 
years  ago.     I  saw  the  process  of  screw  making  from  beginning  to 
end,  and  when  it  was  finished  it  was  just  as  rusty  as  ever.     "Now," 
I  said,  "the  hardest  part  of  this  work  is  coming."    I  supposed  they 
worked  it  on  an  emery  wheel.     He  said  that  was  the  easiest  part  of 
the  whole  thing.     They  had  immense  cylinders,  and  they  poured  those 
screws  right  in  there  and  every  one  rubber  every  other  one  bright. 
That  is  what  ails  the  farmers  to-day.     They  have  the  stuff  in  them, 
but  they  need  to  get  out  among  their  neighbors  more,  and  have  far- 
mers' clubs,  and  eveiy  kind  of  clubs,  except  the  ones  where  your  head 
is  so  big  when  you  get  up  in  the  morning.     Have  a  club  where  you 
can  take  your  wife  along.     And  don't  believe  that  it  won't  pay  to 
give  your  boy  a  college  education .     The  more  he  knows  the  better  off 
he  win  be  as  a  farmer.    Why,  almost  anybody  can  preach.     About 
all  they  have  to  do  is  to  go  around  and  talk  to  the  dear  brethren ;  and 
all  a  physician  has  to  do  is  to  look  in  your  mouth,  and  the  coroner  will 
set  on  you  in  a  few  days,  and  the  doctor's  wife  will  have  a  sealskin 
sack  every  other  year.    The  quack  will  agree  with  you  and  will  let  you 
be  sick  in  just  whatever  line  you  say.     Almost  any  man  can  be  a 
lawyer.     I  can't;  I  can't  lie.     I  am  not  built  that  way.     But  when 
it  comes  to  farming  it  takes  some  brains  to  do  it;  and  there  isn't  a 
man  on  earth  who  ought  to  be  prouder  of  his  work  than  the  farmer. 
Farming  is  the  very  foundation  of  all  the  nations  of  the  earth.    Just 
now  everybody  is  setting  down  on  us,  but  we  are  just  proving  to 
them  that  we  are  the  foundation.     (Applause.)    T\Tien  the  banks 
failed,  I  said,  *T>t  them  bust!    We  haven't  any  money  but  we  have 
lots  in  the  cellar."    Young  ladies,  marry  a  farmer  if  he  will  have  you. 
I  mean  if  you  like  him .    That  is  my  advice  to  you .    Never  disparage 
knowledge.    Knowledge  is  power;  and  it  is  a  i)ower  that  can  never  be 
taken  away  from  you  in  the  world.    We  stand  at  the  top  of  the  heap, 
and  we  are  the  most  independent  men  on  the  earth  to-day.     I  hope 
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you  are  all  farmers  here.  I  am  afraid  somebody  will  go  out  if  you 
are  not.  I  do  enjoy  seeing  the  boys  branck  out  for  tiiemselves.  Don't 
bear  down  too  hard  on  the  boys.  They  have  progressive  ideas.  Let 
them  elaborate  them.  Take  home  every  word  John  Gould  said.  He 
hit  me.  He  said  my  wife  had  to  ask  me  for  money.  My  wife  reads  a 
good  deal.  She  read  about  a  fellow  over  in  Ohio  that  went  with  his 
wife  to  town  to  help  her  carry  the  bank  book,  and  one  day  she  went 
alone  with  the  bank  book,  and  that  wife  never  came  back. 

Mr.  Phelps.  The  question  was  in  regard  to  absorbents.  I  kind 
of  imagine  that  the  farmers  here  to-day  want  genuine  information.  J 
will  say  that  in  regard  to  absorbents  I  don't  think  there  is  anything 
better  as  a  deodorizer  than  road  dust .  I  had  used  swamp  muck  for 
an  absorbent.  Of  course  horse  manure  is  all  right  if  you  have  it.  I 
mean  by  swamp  muck,  vegetable  mould.  I  don't  mean  black  earth. 
I  mean  something  that  will  burn  right  up  when  it  is  dry . 

It  is  a  good  fertilizer,  as  it  is,  and  a  great  deal  better  after  it  has 
been  used  as  an  absorbent.  Try  road  dust.  Try  it  every  place — ^hog 
pen,  cow  stable,  in  the  drain  around  your  house — and  let  us  know  the 
result  next  year.  I  should  use  swamp  muck  as  an  absorbent  if  it  is 
managed  right.  You  wOl  be  astonished  at  what  a  lot  you  can  draw 
at  one  hrad,  it  is  so  light. 

I  believe  the  time  is  coming  when  the  farmers  of  this  country  will 
dairy  the  year  'round.  I  wish  I  took  the  selfish  view  of  it  that 
Brother  Matteson  has,  because  he  is  making  summer  butter,  and  all 
the  rest  *>f  us  are  making  summer  butter.  We  milk  the  cows  in  the 
summer  time  when  we  are  having  lightning  and  thunder  storms,  and 
the  fl)(  .'^  are  worst,  instead  of  making  our  butter  in  the  winter  when 
the  price  is  highest.  We  ought  to  let  them  go  dry  in  the  summer 
when  the  prices  are  low  and  we  are  busy  with  our  harvest.  It  takes 
a  good  deal  of  thought  and  system  to  get  these  things  in  operation, 
but  when  you  get  there  you  are  right  on  top  of  the  business  and  will 
make  some  money  out  of  it. 

Mr.  Matteson.  Can  you  make  a  pound  of  butter  in  January  as 
cheaply  as  you  can  in  June? 

Mr.  Phelps.     I  think  I  can;  but  not  with  as  fine  a  flavor. 

Mr.  Matteson.  I  haven't  used  a  pound  of  ice  about  my  dairy  in 
ten  years.  I  have  very  cold  water.  I  know  many  have  not,  but  I  am 
the  one  among  ten  thousand,  and  altogether  lovely.  I  must  be  at 
home  in  the  summer  anyway  to  do  my  harvesting,  and  if  I  don't 
have  to  milk  I  should  work  myself  to  death.  I  must  be  stopped 
at  five  o'clock  with  something.  I  do  it  as  self-preservation.  You 
make  butter  ten  months  in  the  year.  You  stop  in  July  or  August.  1 
stop  in  March. 

Mr.  Phelps.  Do  you  know  what  it  costs  to  keep  a  cow  in  the  sum- 
mer, or  to  make  butter? 

Mr.  Matteson.  I  don't  believe  any  man  living  can  tell  you  what 
a  pound  of  butter  costs . 

Mr.  Orooker.  Ymi  say  it  costs  much  more  to  make  butter  in  Jan- 
uary and  February  than  in  July  and  August.  It  costs  you  more  to 
keep  a  cow  in  January  if  you  are  not  milking  her  than  it  does  in  July  or- 
August.  If  we  do  not  milk  them  through  the  winter  we  do  not  get 
anything  for  their  keeping.  It  takes  more  acres,  on  an  average,  to 
keep  a  cow  in  the  summer  than  it  does  in  the  winter. 
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Mr.  Matteson.  I  never  yet  have  found  a  man  that  was  making 
that  wonderful  amount  of  butter  in  the  winter,  but  what  he  piled  the 
grain  in  if  he  had  silos  of  the  best  quality.  He  must  throw  in  the 
grain.  We  don't  keep  one  cow  to  the  acre.  During  the  winter  the 
cow  is  recuperating  her  strength  and  getting  ready  for  the  next  sea- 
son. There  is  money  in  it.  Ask  John  Gould  how  much  money  he 
made  when  he  kept  a  cow  dry  six  weeks,  when  he  fed  just  as  much  as 
when  she  was  giving  milk. 

Adjourned. 


THURSDAY  MORNLNG. 


Opened  at  9.45  A.  M. 

Mr.  H.  C.  Crawford.     "What  is  tbe  Matter  With  Us?"     (Paper.) 

SAi/r. 


R.  P.  BBATTY,  of  Oeveland,  Ohio. 


Through  the  courtesy  of  your  committee  I  have  been  invited  to  ad- 
dress the  convention  on  the  subject  of  salt. 

I  have  an  idea  that  one  would  have  to  be  a  wizard  in  the  use  of 
words  to  make  anything  out  of  such  a  subject — common,  every-day 
salt — and  therefore  I  shall  not  make  the  attempt,  but  will  endeavor 
to  overcome  the  prosiness  of  the  subject  by  the  injection  of  some 
facts  that  may  prove  interesting. 

Salt  is  mentioned  in  the  Scriptures  in  many  places.  I  will  men- 
tion a  few.  The  faithful  are  admonished  in  Lev.  LL,  13,  "And  every 
oblation  of  thy  meat  offering  sbalt  thou  season  with  salt."  Gen  XIX, 
16,  Lot's  wife.  In  Luke  XIV,  34,  we  are  told  that  "Salt  is  good,*'  and 
in  CoUossians  IV,  6,  we  read,  "Let  your  speech  be  always  with  grace, 
seasoned  with  salt." 

During  my  limited  investigation  of  the  subject  I  find  that  other  old 
writers  than  those  of  the  Bible  looked  upon  salt  as  a  very  important 
factor  in  the  economy  of  nature,  and  it  seems  strange  that  an  article 
that  cuts  such  an  important  figure  with  mankind  as  salt  is  so  little 
known.  Much  has  been  learned  about  salt,  but  it  ever  has,  and  un- 
less we  obtain  stronger  evidence  than  we  now  possess,  ever  will  re- 
main a  geological  problem. 

There  are  many  diverse  opinions  as  to  the  original  formation  o\ 
rock  salt.  I  suppose  that  it  may  be  safely  assumed  that  it  occurred  in 
the  primary  foundation  of  the  earth's  crust,  and  that  it  is  held  in 
small  quantities  in  all  waters  running  through  these  formations,  and 
iii  in  this  manner  collected  In  the  oceans  and  seas.     The  ocean  water 
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contains  two  and  one-half  per  cent,  of  salt  at  the  poles,  while  at  the 
equator  it  contains  four  per  cent.  This  is  easily  accounted  for  by  the 
greater  evaporation  at  the  tropics,  and  is  an  exemplification  of  the 
statement  that  salt  is  not  volatile  except  at  great  heat.  This  is  fur- 
ther illustrated  in  that,  during  the  geological  evolution  of  the  earth 
upheavals  have  cut  off  portions  of  the  ocean  from  the  remainder — the 
Dead  Sea,  for  example — this  water  yields  26  per  cent,  of  salt;  its 
surface  is  now  much  lower  than  its  former  main,  the  Mediterranean, 
or  any  water  known,  and  much  stronger.  Kock  salt  varies  in  its  de- 
gree of  purity  with  location.  The  purest  found  is  at  Weiliezka  in 
Galacia,  Austria.  The  next  in  purity  is  from  report  of  government 
expert  at  Petit  Anse,  La. 

The  salt  at  Weiliezka  is  quarried  out  just  as  we  quarry  stone — 
in  blocks — and  much  of  it  is  marketed  in  that  form,  but,  where  the 
ixxik  lies  too  far  from  the  surface  for  mining  (as  is  the  case  with  most 
American  rock)  wells  are  sunk,  the  rock  flooded,  and  the  brine  so 
obtained  is  brought  to  the  surface.  It  is  then  placed  in  pans  and 
heated.  The  first  formation  is  a  thin  film  of  salt  on  the  surface;  a 
puff  of  steam  goes  off,  and  then  crystals  form  and  fall  rapidly.  They 
dve  then  raked  from  the  bottom  of  the  pan  to  a  platform  to  drain; 
then  dried,  bottled,  packed,  ready  for  shipment. 

It  is  lamentably  true  that,  unto  recently,  the  quality  of  the  Amer- 
ican salt  manufactured  has  been  very  poor,  and  such  as  to  justify 
the  criticism  of  the  foreign  (older)  manufacturers,  that  America  pro- 
duces no  pure  salt;  but,  happily,  our  manufacturers  have  come  to  a 
realization  that  we  want  the  best,  and  were  wOling  to  pay  a  price 
commensurate  with  quality.  The  greatest  trouble  encountered  by  the 
salt  manufacturers  is  the  vexing  and  injurious  chlorides  of  lime  and 
magnesium  found  (with  one  exception)  in  all  salt  that  we  have  any 
knowledge  of;  and  his  aim  is  to  get  rid  of  them. 

You  will  no  doubt  be  surprised  to  learn  that  as  much  salt  eaters 
into  the  manufacture  of  chewing  tobacco  as  is  used  in  butter.  Re- 
cently in  conversation  with  a  large  manufacturer  of  Middletown,  O., 
I  was  told  by  him  that  the  one  element  that  enters  and  injures  his 
goods,  and  over  which  he  had  no  control,  was  the  lime  and  magnesium 
chloride  found  in  salt .  His  is  the  experience  of  Liggott  &  Myers  of 
St  Louis.  Many  butter  and  cheese  makers  tell  me  the  same  thing.  The 
superintendent  of  a  large  Chicago  packing  concern  told  me,  a  few 
weeks  since,  that  the  lime  in  salt  caused  his  company  much  loss  of 
meat  each  summer.  Here,  are  the  obstructionists  to  the  perfect  action 
of  salt,  for  salt  in  itself  is  sweetening,  while  the  cJilorides  usually 
found  with  it  are  bitter,  and  neutralize  it. 

I  wUl  read  an  extract  from  the  United  States  Dispensatory,  which 
can  be  found  in  any  drug  store,  page  1,383,  bearing  on  this  point: 
'^When  pure  it  (salt)  undergoes  no  change  in  the  air,  but  when  con- 
taminated with  chloride  of  magnesium,  whicJi  not  infrequently  hap- 
pens, it  is  deliquescent.  This  deliquescence  is  what  causes  the  alter- 
nation of  absorption  and  drying  out  of  moisture,  and  consequent  hard- 
ening, a  supposed  necessary  peculiarity  of  salt.  The  presence  of  either 
or  both  chlorides  in  salt  is  very  easily  determined.  Permit  me  to 
again  read  from  the  Dispensatory,  same  page:  "An  aqueous  solution  of 
the  salt  showed  yi(4ded  no  precipitate  or  cloudiness  on  the  addition  of 
the  tost  solution  of  sodium  carbonate  (alkaline  earths)  or  Rorinm  chlo- 
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rides  (sulphates)  or  hydrosulphurie  acid  or  sulphide  of  ammonia 
(metals.)"  Anyone  can  make  these  tests,  and  thus  place  himself  in  a 
position  to  know  exactly  what  quality  he  is  using.  Pure  salt  will  make 
an  absolutely  colorless  brine;  but  it  by  no  means  follows  that  a  salt 
giving  such  a  brine  is  pure ;  as  a  matter  of  fact,  salts  showing  a  perfectly 
clear  brine  need  close  examination,  because,  while  they  may  be  free 
from  that  which  causes  the  cloudy  brine,  gypsum,  they  may  not  .be 
free  from  the  dangerous  chlorides. 

Gtet  of  any  druggist  one  quarter  of  an  ounce  of  ammonium  oxalate, 
to  which  add  four  ounces  of  distilled  water.  This  gives  the  test  for 
lime.  For  magnesium,  get  an  ounce  of  sodium  carbonate  and  dissolve 
in  thre  ounces  of  distilled  water,  warmed.  Five  drops  in  a  wine 
glass  of  brine  will  detect  lime  or  magnesium,  making  separate  tests 
for  each. 

There  are  many  diverse  opinions  as  to  the  desirability  of  salt  as 
food,  or  to  its  being  necessary  to  the  human  system .  PhysiologistvS 
tell  us  that  extensive  observation  proves  that,  to  persons  living  on  a 
mixed  or  vegetable  diet,  salt  is  essential.  On  the  other  hand,  history 
tells  us  of  many  savage  tiibes  who,  living  on  animal  food,  never  use 
salt. 

Chemistry  tells  us  tliat  both  chlorine  and  sodium,  which  form  salt, 
exist  in  tinimal  food  in  sufficient  quantity  for  those  who  live  entirely 
upon  it.  Such  is  not  the  case  with  vegetables.  The  observant  phy- 
sician will  tell  you  that  where  disease  exists  salt  is  deficient,  and 
that  patients  never  object  to  it,  but  on  the  contrary,  relish  it.  Un- 
questionably, the  office  that  salt  performs  in  the  assimilation  of  nour- 
ishment, is  an  important  one,  and,. necessary  or  not,  it  certainly  is  a 
most  savory  condiment. 

Perhaps  it  may  be  interesting  to  know  the  number  of  barrels  of 
salt  consumed  yearly;  and  that  we  may  be  able  to  compare  our  work 
with  the  foreign .     I  have  selected  the  years  1881  and  1891 : 

1881.  1891. 

Manufactured,  5,961,059  9,987,945        In.     G8  per  cent. 

Imported, 1,473,000  535,800        De.   64  per  cent. 

7,434,059  10,523,745        In.    42  per  cent. 

The  English  manufacturer  tells  us  that  the  supply  of  salt  in  the 
United  States  is  inconsiderable;    these  figures  hardly  bear  him  out. 
I  trust  that  I  have  shaped  my  subject  into  a  form  possessing  some 
elements  of  interest,  and  I  thank  you  for  your  attention. 

R.   P.  BEATTY, 
United  Salt  Go., 
Cleveland,  O. 

Discussion . 

Question .  Did  I  not  understand  you  to  say  that  the  little  specks 
in  the  butter  are  sometimes  caused  by  impure  milk? 

Mr.  Beatty.     Yes  sir. 

Mr.  Matteson.  I  am  glad  I  came  here.  I  would  willingly  come 
here  to  have  the  matter  settled  as  to  what  makes  the  specks  in  llie 
butter.     We  have  them  in  the  butter  before  wo  put  the  salt  in.     It 
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must  come  in  what  the  cow  eats.     I  never  have  any  specks  in  my 
butter. 

Ml'.  Gould.  I  think  it  is  the  skim  milk  we  have  been  feeding  over 
and  over. 

Mr.  La  very.     1  would  like  to  ask  in  i-egard  to  the  sampling  of  salt. 

Answer.  In  sampling  salt,  phosphate,  milk,  or  anything,  a  great 
deal  depends  on  the  sample  taker.  Before  answering  the  question  I 
will  draw  your  attention  to  what  I  said.  I  gave  you  certain  tests  by 
which  you  can  demonstrate  the  character  of  the  salt  you  are  using, 
without  reference  to  any  brand.  I  don^t  care  who  makes  the  salt. 
You  can  teU  whether  you  are  using  a  lime  salt  or  not.  You  can  teU 
whether  you  are  using  a  magnesium  salt.  These  samples  (referring 
to  those  on  the  table  before  him)  were  all  taken  out  of  stock.  The 
sample  of  Genesee  salt  was  taken  out  of  a  bag  that  I  got  at  the  store. 
The  sample  of  Worcester  salt  is  from  the  same  source.  You  can  find 
Genesee  salt  in  this  town  in  any  of  the  grocery-  stores.  You  can  find  all 
the  salts  I  have  used  in  the  same  way.  I  stand  i-eady  to  have  you  send 
ooit  and  get  any  or  all  of  the  salts  and  leave  it  to  any  chemist  in  this 
town  as  to  the  correctness  or  fallacy  of  what  I  have  been  telling  you 
about  salt. 

Mr.  Matteson .  Tliat  Genesee  salt  I  know  is  aU  right  because  it  came 
from  Kew  York.     Everything  that  comes  from  there  is  all  right. 

Mr.  La  very.  Are  the  two  prices  charged  by  different  individuals  any 
criterion  by  which  to  judge  the  quality  of  salt? 

Mr.  Beatty.  I  don't  see,  nor  can  I  understand,  how  a  salt  pure 
fi*om  magnesium  and  lime  can  be  sold  at  anything  like  what  I  hear 
some  of  the  membens  of  this  convention  say  they  buy  their  salt  for — 
fl.OO  a  barrel.  The  way  salt  is  made  is  simply  by  the  process  of 
evaporation.  It  can  be  sold  to  you  for  a  dollar,  and  the  manufac- 
turer can  make  money  at  it;  but  when  he  attempts  to  make  a  fairly 
pure  salt,  he  must  double  up  on  price.  I  presume  that,  all  things  be- 
ing equal,  the  price  is,  in  a  measure,  a  guarantee  as  to  the  quality  of 
the  goods. 

Mr.  Smith.  Are  not  these  samples  of  salt  sufficiently  pure  to  salt 
butter  with? 

Mr.  Beatty.  1  should  think  that  the  purest  of  them  would  be  suf 
ficiently  pure  to  salt  butter  with.  I  don't  know  that  you  can  have 
anything  purer  than  something  perfectly  and  chemically  pure. 

Mr.  Heydrick.     Where  do  you  obtain  the  water  to  make  the  tests? 

Mr.  Beatty.  I  got  it  at  the  drug  store.  I  had  the  bottle  filled 
with  distilled  water.  Rain  water  is  not  chemically  pure,  but  it  will 
answer  the  purpose. 

Mr.  Lavery.  Last  summer  I  salted  two  packages  of  butter  with 
different  brands  of  salt;  one  cost  more  than  twice  as  much  as  the 
other.  I  sent  both  to  Chicago,  and  they  found  no  difference  in  the 
salt  in  either  package.  That  is  why  I  asked  why  the  price  of  the 
salt  has  anything  to  do  with  the  quality  of  it. 

Mr.  Beatty.  It  is  fair  to  assume  that  if  one  of  these  ladies  were 
going  to  make  a  cake,  she  would  take  the  best  flour  she  knew  of  ;^8he 
would  take  the  best  butter  she  could  find;  and  the  best  of  everything 
she  could  find ;  and  in  order  to  get  the  best  possible  results  it  is  fair 
to  assume  that  she  will  take  the  best  possible  ingredients.  It  id  fair 
lo  assume  that  if  you  are  going  to  make  the  best  butter  you  will  take 
the  best  salt  you  can  procure. 
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Mr.  Root.     Have  jou  made  any  test  with  the  Ashton  salt? 

Mr.  Beatty.  The  Ashton,  is,  in  my  judgment,  the  purest  salt  that 
comes  from  the  other  side.  It  will  not  compare  in  purity  with  the 
Renowned.  It  will  compare  in  purity  with  any  other  Siilt  made  in  Amer- 
ica. The  Diamond  Crystal  is  the  best  American  salt.  The  Ashton 
will  not  compare  in  purity  with  the  Renowned. 

Mr.  L.  C.  Magaw.  I  met  with  a  loss  of  f400  one  season  on  ac- 
count of  the  quality  of  the  salt  I  used.  Prof.  Arnold  told  me  the 
best  salt  to  use  was  the  Genesee;  he  was  pretty  sure.  I  said,  *^ow 
can  I  make  the  test?"  He  said  to  procure  some  fruit  jars.  I  did  so; 
and  the  professor  mixed  the  salt  with  water.  Among  those  salts 
was  one  I  got  from  Michigan.  The  man  I  bought  of  recommended  it 
highly.  That  salt  was  the  cause  of  the  funeral  of  a  number  of  hun- 
dred pounds  of  cheese.  There  was  a  sediment  in  the  bottom  of  the 
Michigan  salt  that  was  of  a  slippery  nature.  With  the  Ashton  salt 
it  was  perfectly  pure.  I  believe  the  salts  made  in  the  United  States 
are  fully  equal  to  the  salts  made  in  foreign  countries,  and  we  as 
Americans  ought  to  make  use  of  them. 


BABCOCK  TEST. 


By  Mrs.  BU8ICK. 


11.00  A  M.  to  11.30. 

Mrs.  Busick.  If  the  women  of  to-day  who  have  all  the  fancy  ail- 
ments, would  go  out  on  the  dairy  farms  it  would  add  fifteen  years  to 
their  natural  life.  A  woman  must  have  exercise,  just  as  a  dairy  cow 
must  have  exercise.  I  don't  believe  in  either  one  of  them  being  shut 
up  twenty-four  hours  at  a  time  in  a  warm  house  or  a  warm  stable. 
Any  variation  in  the  quantity  of  your  acid — either  too  little  or  too 
great — will  make  a  marked  difference  in  the  weighing  of  your  butter 
fat.  As  soon  as  the  milk  is  placed  in  the  bottle  and  your  acid  is 
placed  in  the  milk,  it  should  be  shaken  up  before  you  proceed  to  fill 
the  next  bottle.  The  reason  is  obvious.  If  you  let  the  acid  I'emain 
there  in  the  bottom  of  the  milk  the  heat  from  the  acid  will  coagulate 
the  lower  strata  of  the  milk,  and  the  result  will  be  that  when  you 
come  to  read  the  percentage  of  your  butter  fat  you  will  find  it  collect- 
ed and  filled  with  black  si)ecks,  the  casein  having  been  burned  by 
the  acid  that  was  not  thoroughly  incorporated  as  soon  us  the  milk 
was  placed  in  contact  with  it.  The  unison  of  the  milk  and  the  acid 
generates  an  intense  heat.  So,  when  I  am  at  home,  taking  tests  in 
my  own  dairy,  I  fill  the  lower  part  of  this  receptacle  about  one-half 
full  of  boiling  water  before  I  begin  to  turn  the  crank.  That  insures 
immunity  from  broken  test  bottles,  a  thing  that  frequently  happens 
in  cold  weather  if  you  stop  the  crank  when  the  surrounding  temper- 
ature is  in  any  degree  colder  than  the  ordinary  temperature  of  the 
milk.  After  having  thoroughly  incorporated  the  acid  and  the  milk 
bv  turning  the  crank  three  minutes,  you  then  fill  up  with  hot  water 
If 
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in  each,  of  these  bottles  until  the  batter  fat  rises  to  tke  top,  and  tken 
all  you  have  to  do  is  to  read  off  the  percentage  of  butter  fat.  There 
are  some  kinds  of  milk  that  it  takes  a  good  glass  to  see  the  percent- 
age. The  temperature  of  the  milk  is  quite  an  important  feature.  It 
should  be  as  near  the  animal  heat  at  which  it  was  drawn  from  the 
cow  as  possible. 

Question.     Can  the  acid  be  too  strong  or  too  weak? 

Mrs.  Busick.  Yes,  sir.  I  generally  aim  to  have  the  acid  of  an 
exact  strength,  and  for  that  you  have  to  depend  largely  upon  the 
dealer.  It  is  to  the  interest  of  the  parties  furnishing  the  acids  to 
have  the  tests  made  as  authentic  and  accurate  as  possible.  Eighty 
per  cent,  of  butter  fat  is  what  is  generally  considered  a  correct 
amount  for  100  pounds  of  butter,  and  the  balance  will  be  casein  and 
the  different  acids,  as  well  as  the  amount  of  salt  and  water.  Eighty 
per  cent,  butter  fat,  and  12  per  cent,  of  water,  with  the  balance  the 
different  acids  that  enter  into  the  formation  of  butter,  make  the  100 
per  cent. 

Mr.  Smith.  I  would  like  to  have  someone  tell  me  about  what  per 
cent,  of  butter  fat  a  profitable  dairy  cow  should  give. 

Mrs.  Busick.  It  is  as  hard  to  tell  what  per  cent  of  butter  fat  a  good 
dairy  cow  ought  to  give  as  it  is  to  tell  "who  struck  Billy  Patterson." 
It  depends  on  the  feed,  care  and  management;  and  there  is  no  cast- 
iron  rule  by  which  you  can  determine  what  the  per  cent,  of  butter 
fat  must  be.  At  different  stages  of  lactation  she  will  vary  with  dif- 
ferent surroundings  and  care.  But  the  object  of  the  Babcock  test  is 
to  find  out  what  cow  will  give  such  an  amount  of  butter  fat  according 
to  the  amount  of  milk  given,  as  will  pay.  I  wouldn't  keep  a  cow  that 
will  not  make  4  per  cent.,  and  she  must  give  a  pretty  good  mess  of 
milk  in  addition  to  that. 

Mr.  Matteson.  The  average  cow  in  the  United  States  will  hardly 
come  up  to  3  per  cent. 

Mrs.  Busick.  I  wouldn't  want  to  milk  six  gallons  to  get  the  same 
amount  of  butter  fat  that  I  can  get  from  a  cow  that  gives  one  gallon; 
and  it  only  takes  one-sixth  of  the  time  to  milk  her. 

Mr.  Magaw.  I  have  tested  a  great  deal  of  milk  that  gives  but  lit- 
tle over  2  per  cent.  I  consider  it  the  fault  of  the  patron — not  the 
fault  of  the  cow. 

Mr.   Matteson.     There  comes  in  a  point  for  the  Babcock  test. 

All  this  time  the  creamery  business  has  been  paying  a  premium  on 
I>oor  milk.     It  is  folly  ever  to  pool  milk. 

At  the  conclusion  of  the  Babcock  test  Mrs.  Busick  said:  "Give  me 
the  little  cow  that  will  turn  all  her  food  into  butter  fat,  aside  from  the 
small  amount  of  milk,  and  I  will  take  her  every  time  in  preference  to 
the  Rreat,  overgrown  cow  that  you  must  pile  the  food  into  like  you 
would  the  coal  into  the  furnace  of  an  engine  to  keep  her  running. 

Mr.  Phelps.  I  have  a  cow  that  will  not  weigh  over  700  pounds. 
She  teats  three  per  cent.  fat.  Gives  45  pounds  of  milk  a  day.  I  pre- 
fer her  to  a  larger  cow. 

Mrs.  Busick.  I  would  prefer  a  heavier  milker.  If  I  were  running 
a  butter  dairy  I  would  prefer  a  little  cow  that  only  gives  two  and 
a-half  gallons  a  day,  to  a  cow  that  gives  four  or  five  gallons.  Besides 
the  efiergy  that  is  used,  you  save  time,  and  "time  is  money"  in  this 
ivorld.     The  result  of  the  test  is:  No.  1,  3  p<»r  cent  butter  fat.     This 
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is  a  test  from  ordinary  dairy  milk,  as  it  is  delivered  to  customers  in 
this  city.  No.  2,  4  and  4-10  per  cent,  butter  fat.  No.  3,  5  per 
cent,  butter  fat.  No.  6,  6  and  1-10  per  cent,  butter  fat.  This  is 
from  a  registered  Jersey.  Her  dam  was  recently  sold  to  Miller  & 
Sibley,  and  is  now  in  their  herd.  No.  5,  6  and  2-5  per  cent,  buttei- 
fat.  No.  4,  5  and  3-5  per  cent,  batter  fat.  I  don't  know  who  fur 
nished  this  milk;  with  this  exception,  that  three  of  them  were  from 
Jerseys.  The  other  three  had  ns>  mark  by  which  I  could  tell  tht» 
breed  of  the  cow.  You  will  perceive  that  the  Jerseys,  in  their  pro- 
duction of  butter  fat,  are  away  in  advance  of  the  ordinary  cows  that 
are  used  in  dairies  of  those  selling  milk.  In  making  the  test  the 
velocity  has  something  to  do  with  the  raising  of  the  butter  fat.  I 
began  with  45  op  50  and  increased  the  speed  to  80.  Eighty  revolu 
tions  to  the  minute  are  the  best  figures  for  those  who  turn  the  crank. 

Adjourned  until  1.45. 

Songs  by  Miss  Peacor  and  Mr.  Betts. 


OUR  HOMES  IN  THE  NEAR  FUTURE. 


By  HElvEN  S.  JOHNSON,  Corry,  Pa. 


It  has  been  said  that  mother,  home,  and  Heaven,  are  the  three 
sweetest  words  in  the  English  language.  Be  that  as  it  may,  the 
worid  is  full  of  precious  words  and  grand  thoughts  and  noble  deeds. 
Life  is  broad,  comprehensive,  and  complex.  Yet  all  the  interests  of 
human  life  center  in  the  home.  It  is  the  centre  and  circumference 
of  our  existence.  It  is  for  the  betterment  of  our  homes 
and  their  inmates  that  all  these  questions  of  dairying  and 
farming  are  being  discussed  here,  and  every  question  of  public  or 
private  policy  should  be  weighed  as  to  its  relation  to  the  homes  of  the 
nation.  Not  of  our  individual  homes,  or  the  homes  of  the  few,  or 
some  particular  class;  for  human  consciousness  has  risen  until  we 
begin  to  realize  there  is  nothing  but  is  something  to  us.  As  the  poet 
has  so  graphically  pictured  it : 

It  is  nothing  to  me,"  the  young  man  said; 
In  his  eye  was  a  flash  of  scorn  and  pride; 
'1  heed  not  the  dreadful  things  you  tell 
I  can  rule  myself,  I  know  fuU  well.'* 

But, 
^Twas  something  to  him  when  in  prison  he  lay 
The  victim  of  drink,  life  ebbing  away, 

As  he  thought  of  his  wretched  child  and  wife,  ' ' 

And  the  mournful  wreck  of  his  wasted  life. 

'T!t  is  nothing  to  me,"  the  beauty  said. 
With  a  careless  toss  of  her  pretty  head. 
The  man  is  a  wreck  if  he  can't  refrain 
Prom  the  cup  you  say  is  fraught  with  pain. 
4C-7-94 
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But, 

It  was  sometliing  to  her  in  after  years, 
When  her  eyes  were  full  of  burning  tears. 
And  she  watched  in  lonely  grief  and  dread, 
And  started  to  hear  a  staggering  tread. 

**It  is  nothing  to  me,"  the  mother  said; 
"I  have  no  fear  that  my  boy  will  tread 
The  downward  path  of  sin  and  shame 
And  crush  my  heart  and  darken  his  name/' 

But,  \ 

it  was  something  to  her  when  that  only  son 
From  the  path  of  right  was  early  won, 
And,  madly  cast  in  the  flowing  bowl, 
A  ruined  body  and  sin  wrecked  soul . 

"It  is  nothing  to  me,"  the  merchant  said. 
As  over  the  ledger  he  bent  his  head, 
I  am  busy  to-day  with  tare  and  tret, 
And  have  no  time  to  froth  and  fret. 

But, 
It  was  something  to  him  when  over  the  wire 
A  message  came  from  a  funeral  pyre 
An  incompetent  conductor  had  wrecked  a  traia 
And  his  wife  and  child  were  among  the  slain. 

"It  is  nothing  to  me,"  the  voter  said, 
"The  party's  loss  is  my  greatest  dread," 
Then  gave  his  vote  fcr  the  money  power 
Tho'  homes  were  crushed  and  pawpers  made; 

But, 
It  was  something  to  him  in  after  life 
When  his  daughter  became  a  laborer's  wife, 
And  her  hungry  children  cried  for  bread, 
And  could  only  hope  for  comfort  when  they  were  dead. 

And  today  human  invention  has  almost  abolished  time  and  space, 
and  bound  the  whole  world  together  by  electricities,  and  in  the  great 
Ferris  Wheel  of  life,  the  family  that  is  up,  this  generation,  is  apt  to 
be  down,  the  next;  so  it  becomes  the  imperative  duty  of  even  those 
who  believe  that  charity  begins  at  home,  and  never  goes  beyond  it, 
to  have  a  care  for  all  the  homes  of  the  nation.  And  we  as  farmers  who 
are  most  directly  interested  in  the  farm  homes,  should  always  remem 
ber  that  our  homes  are  affected  by  the  conditions  of  other  homes;  and 
the  only  safe  way — to  say  nothing:  of  the  only  just  way,  is  to  see  that 
fair  opportunities  and  good  conditions,  so  far  as  possible,  surround 
all,  for  from  whence  cometh  or  whither  goeth  the  evil  we  have  care- 
fully guarded  our  particular  homes  from,  we  little  know.  To-day  we 
are  standing  with  bated  breath,  looking  at  America's  homes  in  the 
past  and  present,  and  peering  with  anxious  eyes  into  the  future,  say- 
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ing,  what  shall  thej  be?  The  homes  of  the  past  we  could  not  if  we 
would,  duplicate — ^and  we  wouldn't  if  we  could.  Our  loved  Whittier 
has  told  us  that — 

^'All  the  good  the  past  hath  had 
Remains  to  make  our  own  time  giad. 
Our  common  daily  life  divine, 
And  every  land  a  Palestine." 

And  we  of  to-day  feel  that  the  results  of  the  heroism,  the  fortitude, 
the  sacrifice,  the  labors,  the  achievements^  the  inventions  of  our  an- 
cestors, are  our  rightful  heritage,  the  heritage  of  every  American 
citizen.  And  so,  while  determined  to  cherish  and  emulate  their  vir- 
tues, and  retain  the  blessings  of  their  homes,  we  are  just  as  anxious 
to  share  in  the  improvements  of  the  present.  We  remember  that  it 
was  for  us  that  the  Pilgrims  landed  on  New  England^s  "rock-bound 
shore."  It  was  for  us  that  the  Declaration  of  Independence  and  the 
Constitution  of  the  United  States  were  wrought  out  and  fought  out 
and  engrafted  through  self  sacrifice  and  bloodshed  as  a  part  of,  yet, 
the  very  heart  of  this  nation;  and  its  "equal  rights  for  all,  special 
privileges  for  none,"  should  be  as  sacredly  guarded  as  the  birthright 
of  every  child  of  this  Republic,  instead  of,  as  today,  ruthlessly 
trampled  under  foot  for  the  benefit  of  the  few,  and  the  oppression  of 
the  many.  Existing  conditions  press  themselves  upon  us,  and  we 
are  obliged  to  pause  to  look  upon  America's  homes  today,  over  a 
century  later,  blest  with  more  natural  advantages  than  any  other 
country  ever  possessed.  A  land  broad  and  wide,  where  the  sun  never 
sets,  bounded  by  nature's  great  reservoirs  of  protection,  purity  and 
strength;  filled  to  overflowing  with  everything  necessary  for  man's 
needs  and  comfort — a  world  of  our  own  where  we  might  dwell  in 
peace  and  plenty.  But  is  such  the  case?  After  an  era  of  progress 
such  as  the  world  never  witnessed;  with  a  nation  of  educated  citi- 
zens, and  where  inventions  have  multiplied,  wealth  increased,  until 
the  lowest  conditions  among  us,  should  be  better  than  the  best  an 
hundred  years  ago.  We  are  confronted  on  every  hand  with  spec- 
tacles that  strike  terror  and  consternation  to  every  honest,  thinking 
soul.  We  find  our  government  run  solely  in  the  interest  of  the  few 
(and  the  most  of  those  few  foreigners)  and  in  open  defiance  of  the 
wishes  of  the  people.  Our  Supreme  CJourts  packed  with  men  who 
sell  themselves  to  the  highest  bidder  and  justice  has  become  but  a 
by-word  and  farce  in  this  nation  where  men  are  sent  to  insane 
asylums  for  telling  the  truth  and  hunted  worse  than  ever  the  fugi- 
tive slaves  were,  for  daring  to  be  true  to  their  convictions  where  hun- 
ger and  starvation  are  gnawing  at  the  vitals  of  millions  of  citizens 
of  a  land  blessed  with  a  bounteous  harvest,  deadly,  pinching,  freezing 
cold  in  a  country  where  the  supply  of  fuel  is  almost  inexhaustible. 
Homelessness  in  a  land  that  has  offered  homes  to  the  homeless  of  all 
nations.  Not  a  city  in  this  great  land  but  where  this  terrible  condi- 
tion exists.  This  question  is  so  serious,  so  far  reaching  in  its  results, 
we  must  pause  to  consider  it.  Is  it  those  who  wOl  not  work,  and 
therefore  should  not  eat,  that  are  in  this  condition?  Nay,  nay,  'tis 
the  "working  classes"  that  are  suffering.  No  want  among  the  habit- 
ually idle,  they  live  as  well,  go  to  Europe  as  often,  their  dogs  are  as 
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well  cared  for  as  ever.  It's  the  producers  of  wealth,  that  are  suffer- 
ing for  the  necessities  of  life.  It  isn't  necessary  here  to  picture  the 
homes  of  millions  of  industrious  American  citizens.  If  you  haven't 
caught  glimpses  of  them,  you  have  certainly  read  plenty  of  descrip- 
tions of  them .  The  official  report  of  New  York  City  in  1891,  whidi 
shows  that  in  that  city  alone,  in  that  one  year,  twenty-seven  thousand 
families  were  evicted  from  their  homes,  while  in  the  whole  of  Ireland, 
in  the  same  year,  there  were  only  about  five  thousand  evictions,  and 
yet  we  Americans  talk  about  poor  Ireland.  Oh,  in  America  today, 
we  have  many,  many  homes  destitute  of  all  that  makes  life  wortii 
the  living,  and  that  crushes  all  the  manhood  and  womanhood  or  child- 
hood out  of  their  inmates,  and  breeds  disease,  insanity,  and  crime  from 
which  our  homes  have  to  suffer;  and  then  in  our  ignorance  we  cry 
out  against  the  dispensation  of  Providence.  And  now  let  us  turn 
our  attention  to  the  farm  homes  of  the  present.  Those  ^Torts  of  the 
Nation,"  are  they  increasing  in  value  as  the  wealth  of  the  nation  in- 
creases; are  the  mortgages,  those  "evidences  of  prosperity,"  beautify- 
ing them  and  increasing  their  fertility  and  adding  to  the  happiness  of 
the  inmates,  by  giving  them  better  opportunities,  as  great  blessings 
should?  Again  I  am  compelled  to  say  that  unpainted  buildings, 
dilapidated  fences,  and  run-down  farms  greet  us  everywhere  in  the 
wealthiest  agricultural  countries,  as  well  as  in  the  poorest.  And 
when  we  look  for  causes,  for  our  farmers  and  their  families  are  an 
industrious,  economical  class,  and  although  they  live  better  than 
their  ancestors  did  fifty  years  or  an  hundred  years  ago,  still  they  do 
not  live  in  excess  of  or  equal  to  the  ratio  in  the  increase  of  wealth 
which  they  have  helped  to  produce,  or  the  inventions  which  certainly 
should  make  life  pleasanter  and  easier  for  all.  We  find,  on  turning 
to  our  nation's  statistics,  those  great  educators — that  we  are  becom- 
ing a  nation  of  tenants  and  landlords;  a  condition  hard  to  make 
American  farmers  believe  desirable,  though  political  demagogues 
should  say  and  reiterate  it  times  without  number.  New  York  has  about 
40,000  tenant  farmers,  Pennsylvania  45,000,  Illinois  80,000,  and  very 
many  of  the  farms  owned  by  foreigners,  while  in  the  cities  a  still 
smaller  share  of  the  people  own  their  own  homes.  So  in  examining 
♦our  homes  in  the  near  future,  how  pictures  present  themselves;  one 
-we  would  gladly  thrust  aside,  but  it  will  not  down;  its  shadow  is 
everywhere,  its  shiny  trail  can  be  traced  over  continents,  its  poison- 
ous breath  reaches  us  from  densely  populated  cities  where  immense 
wealth  accumulates,  in  manufacturing  towns  where  great  wealth  is 
produced,  at  the  county  seats  where  the  centralization  of  wealth  be- 
gins, in  the  mining  districts  where  hard,  unpleasant,  unhealthy  toil 
doesn't  obtain  even  the  necessaries  of  life  for  the  toiler,  and  is  spread- 
ing out  into  evry  district  in  the  land,  cursing  those  it  touches,  and 
those  who  cause  it,  the  innocent  and  the  guilty.  A  contaminating  in- 
tiuence  that  penetrates  every  strata  of  society,  demoralizing  in  all  its 
effects.  Dire  poverty,  the  lack  of  employment,  the  inability  of  the 
laborer  to  retain  enough  of  the  products  of  his  labor  to  support  him- 
self and  family  in  comfort,  the  injust  legislation  which  is  robbing  the 
farmer,  not  only  of  the  products  of  his  toil,  but  is  stealing  his  home 
away  from  him  (for  sneer  at  the  fact  as  some  do,  it  is  demonstrataUe 
that  class  legislation  is  taking  the  money  out  of  the  producer's  pockets 
iiind  putting  it  into  the  usurer's  pockets)  the  insecurity  of  real  wealth 
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and  the  high  value  placed  upon  money  or  ficticious  wealth  is  destroy- 
ing the  once  happy,  prosperous  homes  of  this  country,  and  destroying 
the  honor,  the  integrity,  the  virtue  of  the  present  generation.  The 
remark  "every  man  has  his  price,"  and  the  evidence  that  the  greater 
share  of  them  have,  is  simply  appalling.  And  as  we  turn  away  from 
the  view  of  the  homes  that  seems  imminent  of  one  palace  to  a  thou- 
sand hovels.  We  turn  to  catch  a  glimpse  of  our  homes  in  the  near 
future  under  different  conditions,  conditions  which  great-hearted, 
noble-souled  men  and  women  are  giving  their  lives  to  bring  about, 
for  dark  as  the  outlook  is,  today,  there  are  plenty  of  men  who  cannot 
be  bought  with  a  price,  plenty  of  people  who  are  willing  to  sacrifice 
their  own  happiness  and  coinfort  to  secure  the  greatest  good  to  the 
greatest  number,  realizing  that  in  blessing  others  comes  the  surest 
blessing.  Never  were  there  so  many  good  people  in  the  world,  never 
so  many  thinking  good  thoughts,  doing  noble,  unselfish  deeds;  never 
was  general  intelligence  so  great  or  thought  so  active;  never  were 
such  gigantic  problems  so  ready  for  solution,  never  before  were  the 
truly  good  of  all  classes,  all  faiths  so  ready  to  clasp  hands  and  unite 
their  powers  for  the  uplifting  of  all  humanity;  never  was  the  battle 
between  right  and  wrong  so  fierce;  yet  never  did  right  stand  such  a 
grand  chance  for  succeeding.  And  so  we  catch  another  glimpse  of 
our  future  homes.  It  is  almost  two  thousand  years  since  the  blessed 
Christ  came  saying,  "Another  law  give  I  unto  you  that  ye  love  one 
another."  My  friends,  haven't  we  professed  it  long  enough  to  begin 
to  live  it?  Let  us  turn  on  the  search  light  of  human  love  and  wisdom, 
and  see  if  it  does  not  correspond  with  the  Divine  command  of,  "Do 
unto  others  as  you  would  others  should  do  unto  you."  Let  us  square 
every  stone  that  enters  into  the  homes  of  the  future  by  the  rule,  and 
reject  all  that  does  not  stand  the  test.  It  is  x)ossible  we  have  groped 
our  way  up  through  the  night  of  human  selfishness  and  greed,  and 
dark  and  dreary  has  been  the  way  and  great  the  sacrifice  for  not 
obeying  His  commands;  but  the  light  is  breaking.  ^^We  are  climbing 
up  the  steps  of  time,  and  this  old  world  is  growing  brighter;"  every 
problem  that  has  been  puzzling  man,  has  found  solution,  and  today 
are  only  waiting  application .  And  these  United  States  of  America 
are  surely  a  fitting  place  to  build  first  the  happy,  healthful  homes  of 
the  near  future,  from  whence  shall  come  noble  men  and  women,  with 
perfect  bodies,  pure  minds,  and  loving  hearts;  grand  souls,  worthv 
images  of  Him  who  heralded  "Peace  on  Earth,  Good  Will  to  Men!" 
Men  and  women  so  constituted  it  will  be  perfectly  natural  for  them 
to  do  right,  with  no  desire  to  do  wrong;  for  where  there  is  '^Nothing 
that  maketh  a  lie,"  there  will  be  no  lying.  When  there  is  plenty  for 
all  within  easy  reach,  no  need  of  stealing.  When  we  work  for  lovi- 
of  good  instead  of  love  of  gain,  and  money  has  lost  its  powers,  be- 
comes again  merely  a  medium  of  exchange;  when  we  shall  cease  to 
convert;  the  golden  grain  meant  to  sustain  life  through  unwholesonu* 
processes  into  that  which  poisons  the  body,  inflames  tlie  mind,  and 
converi;s  man  into  an  uncontrollable  fiend;  when  we  cease  to  allow 
our  food  to  be  adulterated  with  unhealthy  substances  that  make  sick- 
ness the  rule,  instead  of  the  exception.  When  we  are  again  willinjj  to 
work  for  the  greatest  good  to  the  greatest  number,  and  that  number 
includes  all.  When  we  understand  that  if  we  wrong  another,  we  do 
a  greater  injustice  to  ourselves.     When  we  are  willing  to  lay  down 
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all  our  prejudices  and  preconceived  motives,  realizing  that  the  "Truth 
shall  make  us  free,"  and  search  for  the  true,  nay  in  every  line  of 
thought,  delving  into  nature's  store-house  for  her  ever  beautiful  les- 
sons that  always  lead  us  aright,  believing, 

'The  human  life  in  us  all  is  one. 

And  a  sweet  and  sacred  thing. 

And  the  one  great  God  is  the  lover  of  all. 

The  Father  of  all,  and  King; 

And  the  broad  green  earth  He  made  for  us  all, 

As  well  as  the  beaiutiful  sky, 

And  He  meant  that  we  shall  be  happy  here 

As  well  as  when  we  die. 

But,  do  you  wish  something  more  definite?  feUiall  we  spend  a  little 
time  in  planning  and  beginning  those  homes  now?  Then  let  us  first 
take  an  inventory  of  stock  and  see  if  we  have  everything  needed  for 
them,  for  we  want  them  to  be  as  nearly  perfect  as  it  is  possible  for  us 
to  make  them.  The  foundation  comes  first — American  soil  is  good 
enough,  and  we  have  plenty  of  it,  no  need  of  crowding,  the  homes  may 
be  as  large  as  we  need  (and  we  shouldn't  wish  for  larger),  the  streets 
as  broad  as  you  please,  and  as  much  room  for  play  grounds  as  is  de- 
siiuble,  for  in  this  age  the  electric  and  steam  railway,  the  telegraph 
and  telephone,  make  all  ci*owding  unnecessary.  How  thankful  we 
should  be  that,  crowd^Hl  tenement  houses  and  dark,  unhealthy 
alleys,  breeding  and  spreading  disease,  have  no  longer  any  reason  for 
existence.  Having  the  site  we  only  need  the  material  and  labor,  and 
that  we  have  in  great  abundance.  American  mines  and  American 
forests,  American  workshops  and  American  labor,  can  supply  enough 
of  those  to  build  a  comfortable  home  for  every  citizen.  We  need  not 
be  bothered  for  a  nu^ium  of  exchange,  for  our  constitution  provides 
that  Congress  shall  provide  that  for  us  by  placing  the  Gk)vemment 
stamp  upon  some  c*onvenient  material  sufficient  for  our  needs.  As 
there  is  nothing  wanting  in  the  three  factors — land,  material,  and 
labor,  that  goes  to  build  homes,  let  us  build  them  well,  beautiful  and 
convenient.  We  have  seen  a  beautiful  white  city  spring  into  ex- 
istence this  last  year,  a  city,  with  its  palaces  and  streets,  its  govern- 
ment ix)lice  and  flrt^  departments,  its  amusements,  its  industries.  A 
city  be<autiful  and  costly,  without  poverty  or  crime,  with  all  the  com- 
plex machinery  which  goes  with  dense  population,  but  without  its 
crime.  Let  us  take  it  for  an  object  lesson,  remembering  that,  what 
man  has  done,  man  can  do,"  and  if  it  is  possible  to  build  one  perfect 
city,  it  is  possible  to  build  all  cities  perfect.  As  there  is  no  need 
for  crowding,  so  there  is  no  cause  for  isolation .  We  have  been  strug- 
gling for  centuries  to  grasp  the  "Fatherhood  of  God  and  the  Brother- 
hood of  man,"  we  have  caught  glimpses  of  it  down  through  the  ages; 
and  wherever  put  in  practice,  it  has  shed  blessings  on  humanity  and 
helped  us  higher  in  the  scale  of  civilization,  (yet  we  are  doing  things, 
today,  in  our  civilized  country,  that  the  beasts  would  not  do).  They 
have  been  fragmentary  religious  societies,  political  movements,  fra- 
ternal organizations,  every  generation  some  new  idea  has  crystallized 
and  become  a  living  factor  in  the  present  civilization .  The  free  school 
system,  which  has  become  such  an  important  part  of  our  nation,  that 
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we  scarcely  realize  what  a  wonderful  thing  it  is,  nor  how  much  it  has 
done  to  make  our  nation  great.  And  our  postal  system,  how  much 
that  has  done  to  bless  our  homes!  Mothers,  how  could  we  let  our 
children  go  out  into  the  wide  world,  if  it  were  not  for  that  sure  and 
swift  method  of  transmitting  our  thoughts.  We  little  realize  what  a 
world  of  love  is  carried  daily  through  the  United  States'  mails;  and 
yet  how  noiselessly,  swiftly,  and  perfectly  it  is  done!  No  other  busi- 
ness in  the  United  States,  perhaps  in  the  world,  is  to  be  compared 
with  it .  And  so,  in  one  way  and  another  have  we  grasped  the  prin- 
ciples, made  them  practicable,  and  by  years  of  commercial  test  proven 
them  a  success.  So,  in  building  our  homes  in  the  future,  there  is  no 
reason  why  every  factor  that  carries  blessings  on  its  wings,  should 
not  be  utilized  to  its  fullest  extent,  and  every  evil  suppressed.  Let 
us  pause  a  moment  to  drink  in  the  grandeur,  the  blessedness  of  the 
home.  All  the  homes  of  the  nation,  beautiful,  clean,  warm,  well  ven- 
tilated, well  furnished,  supplied  with  every  convenience  (for  there  is 
labor  and  material  suflScient)  none  too  close,  none  too  far  apart,  all 
connected  by  railways,  telephones,  and  telegraph;  all  supplied  with 
free  mail  delivery;  all  heated  and  lighted  and  supplied  with  water  by 
the  best  appliances.  We  can  afford  that  too — for  the  best  can  be 
supplied  in  large  quantities  cheaper  than  the  poorest  in  small  quan- 
tities. We  have  plenty  of  examples  of  that;  look  at  your  work-house 
in  Allegheny — and  surely  it  isn't  necessary  for  us  to  become  criminals 
to  have  good  things  cheap.  A  noted  Divine  on  visiting  an  Orphan 
Asylum  and  noticing  how  well  cared  for  the  children  were,  how  per- 
fect the  sanitary  conditions  were — that  the  food  was  both  palat- 
able and  healthful — such  splendid  opportunities  were  given  mind,  soul 
and  body  for  development,  how  experienced  teachers  watched  them 
during  their  hours  of  recreation  as  well  as  the  hours  of  study,  how 
every  evil  trait  was  restrained  and  every  good  one  cultivated,  how 
their  talents  were  noted  and  every  facility  given  them  for  improve- 
ment; and  when  upon  inquiry  found  it  cost  leas  per  capita  to  raise 
them  in  the  best  possible  manner  than  it  did  in  families  in  the  poorest 
manner,  that  they  were  better  provided  for  than  the  middle  class,  and 
were  better  brought  up  than  the  wealthiest  who  are  so  often  ruined 
by  pampering  and  overindulgence  and  a  cultivation  of  their  worst 
traits,  for  it  is  almost  impossible  for  us  to  see  our  children  as  they 
really  are,  the  first  thought  that  came  to  him  was,  how  much  better 
it  would  be  for  the  children  and  the  world  if  all  parents  would  try 
and  give  their  children  a  fair  chance.  Then  he  was  ashamed  of  the 
thought,  although  he  didn't  want  to  think  it;  it  just  thought  itself, 
and  he  wished  all  parents  would  co-operate  to  bring  up  their  children 
in  the  best  possible  manner.  Of  course,  we  have  tried  it  in  a  limited 
manner  in  the  schools,  but,  but  a  small  portion  of  a  child's  time  is 
spent  in  school.  Of  course  all  homes  should  be  within  easy  reach  of 
good  schools,  churches,  lecture  halls,  and  pure  entertainments;  in  fact, 
everything  that  makes  human  life  better  or  happier.  And  the  same 
power  that  furnishes  the  good  can  suppress  the  evil.  As  money 
would  have  lost  its  power  only  as  a  medium  of  exchange  we  shouldn't 
have  to  license  evil  to  secure  money;  mothers,  we  shan't  be  told  then, 
as  now,  to  keep  our  children  at  home  if  we  don't  want  them  ruined. 
I  often  wonder  why  our  city  streets  are  such  unsafe  places  (and  we 
know  they  are);  they  are  under  the  full  control  of  State,  National,  and 
Municipal   Government,  and  they  are  expensive  affairs.     But  the 
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dwellings  are  but  part  of  the  home.  Oh,  what  beautiful  farms  we 
will  have  then,  we  shall  live  so  well  and  want  so  much  they  will  have 
to  be  well  cultivated,  all  model  farm  or  experiment  stations!  No 
noxious  weeds  to  annoy  the  thrifty  husbandman,  f<H*  the 
good  of  all  wUl  eradicate  those;  no  waste  places  or  unhealthy 
marshes,  that  will  settle  the  Forestry  question,  ^'tis  for  the  good  of 
the  country'  and  in  this  new  government  of  the  people,  by  the  people, 
and  for  people,  what  is  best  must  be  done.  And  how  horticulture 
will  flourish,  no  unripe  fruit  on  the  market  then!  And  what  gardens 
of  flowers!  Their  incense  shall  rise  on  all  sides  to  sweeten  and  bless 
our  lives.  And  well  raise  less  hades  and  less  pigs.  But  do  you  ask 
me  what  will  become  of  the  doctors  and  lawyers  and  constables  and 
police  courts,  etc.,  etc.?  Well,  I  confess  I  think  there  will  some  of 
them  be  like  some  of  our  statesmen,  'out  of  a  job,'  but  we  will  find 
them  work.  We  will  follow  the  Biblical  injunction,  **He  that  will 
not  work  shall  not  loaf,"  unless  incapacitated;  but  there  shall  be  work 
for  all.  Our  works  always  increase  with  our  means,  and  the  best  phy- 
sicians will  be  kept  busy  teaching  us  how  to  keep  well  and  how  to 
grow  better  bodies,  and  perfecting  sanitary  conditions.  Our  best 
statesmen  and  lawyers  devising  ways  and  means  to  add  to  the  pros- 
perity and  happiness  of  the  nation,  and  the  rest  can  do  the  work 
the  children  are  doing.  Well  have  no  child  slavery  then;  and  when, 
as  has  been  the  case  this  summer,  some  honored  guest  comes  to  see 
us  and  we  bring  out  the  school  children  and  march  them  before  them 
and  say,  "we  honor  you  with  the  best  we  have,"  it  will  be  with  pride, 
indeed,  and  no  poor,  ragged,  half-fumished  child  shall  peer  out  from 
some  corner  to  throw  the  lie  at  our  civilization.  Are  you  wondering 
about  the  women  that  grace  those  homes,  the  free-bom  wife,  sister, 
and  mother  who  are  perfect  equals  in  all  respects  to  the  father,  hus- 
band nnd  brother?  Picture  to  yourself  the  noblest,  truest,  sweetest, 
most  loving  woman  your  fancy  can  picture.  It  will  then  fall  short  of  de- 
scribing the  homekeepers  in  the  New  Nation.  And  the  men  (?)  wdl 
they  won't  all  have  black  eyes,  or  blue;  but  their  faces  will  bear  some 
resemblance  to  the  pictured  face  of  that  most  perfect  of  all  men, 
Jesus  of  Nazareth.  "Thy  kingdom  come,"  is  breathed  by  millions  of 
souls, 

And  humble  though  the  suppliants  be, 
And  cycling  time  unceasing  rolls; 
Though  distant  seems  that  gladsome  day; 
Yet  wait  we.  Lord,  on  thee. 
Some  earnest  hearts  presage  the  good  is  nigh 
And  Heaven  worketh  in  the  under  mass. 
Oh  twist  the  bands!    Divine  one  at  the  cry 
Of  surging  waves,  and  let  these  days,  of  evil  quickly  pass. 
Thy  kingdom  come!    Oh  wondrous  words! 
What  mean  we  as  we  pray  there  day  by  day? 
Doth  aught  of  their  divinest  import  speak. 
Or,  do  we  tell  them  off  as  parrots  may? 
Great  Father!  help  us  that  we  strive  with  reverent  mind, 
To  comprehend  more  clearly  what  thy  Son  hath  taught 
Give  us  an  inspiration  swift  and  keen. 
Broad,  deep,  and  strong,  with  purpose  fraught 
Song  by  Mr.  Tleiin. 
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TME  ?  tN  BUTTERMAKINa. 


By  Mrs.  KATE  BUSICK. 


This  may  seem  a  queer  starting  point  to  many  of  you,  but  as  all 
things  nwist  have  a  beginning,  albeit,  like  a  great  many  controversies 
apparently  without  end,  we  have  selected  it  upon  which  to  base  a  few 
practical  suggestions:  What  is  butter?  When  was  butter  first  made? 
Why  is  butter  made?  Where  is  butter  made?  How  is  butter  made? 
Which  and,  by  whom  is  the  best  butter  made?  To  treat  of  each  of  these 
topics  exhaustively  would  far  exceed  the  limits  assigned  to  this  paper, 
90  I  have  selected  a  few  of  the  most  salient  points  and  endeavored  to 
show  why  ^there  is  always  room  at  the  top  for  excellence  in  every 
branch  of  life's  pursuits,  butter-making  among  the  rest  The  ?  is 
at  the  foundation  of  forms  the  base  of  all  progressive  action. 

Did  it  ever  occur  to  you  that  man  of  all  created  beings, 
is  the  only  animal  that  even  asks  a  question,  or  to  all  human 
observation  even  formulates  one  in  his  own  mind?  To  a  very  great 
extent  the  higher  intelligences  among  the  lower  animals  evince  a  cer- 
tain degree  of  reasoning  capability,  from  "cause  to  effect;''  yet  they 
uow  indicate  the  reverse  mode  of  reasoning  from  "effect  to  cause." 
This  is  the  sole  prerogative  of  man  and  by  it  alone  he  holds  his  proud 
position  as  'lord  of  creation."  Take  for  example  our  most  intelligent 
domestic  animals,  the  horse  and  the  dog.  Thej  easily  learn  to  asso- 
ciate certain  movements  and  requirements  with  certain  commands, 
and  their  obedience  is  either  commensurate  with  their  love  for  their 
Master,  or  fear  of  punishment  and  were  it  not  for  this  simple  un- 
questioning, blind  obedience,  man  with  all  his  vaunted  superiority  over 
the  animal  kingdom  would  never  be  able  to  control  or  direct  a  single 
individual  of  the  inferior  orders;  because  questioning  raises  opposi- 
tion and  leads  to  controversy — controversy  engenders  theories,  elicits 
new  facts,  enlarges  the  scope  of  argument,  broadens  and  widens  the 
field  of  observation  and  adds  new  stores  of  knowledge  to  already  ex- 
isting facts;  and  in  the  end  antagonizes  the  different  ideas  advanced, 
ranges  the  opposing  parties  into  pros,  and  cons,  and  marshals  the 
contending  supporters  of  each  under  the  leadership  of  their  respective 
champions.  The  facts  comprised  in  our  first  interrogatory  come  ap- 
propriately under  the  head  of  what,  and  the  question  naturally  takes 
shape  thus — What  constitutes  butter?  It  is  an  animal  production 
usually  derived  from  the  milk  of  a  cow.  Webster  defines  it  as  "an  oily 
unctuous  substance  obtained  from  milk  by  churning."  This  is  a  glit- 
tering generality,  as  misleading  as  generalities  very  often  are,  be- 
cause it  would  be  just  as  appUcable  in  a  sense  to  oleomargarine, 
sometimes  denominated  *^og  butter,"  as  to  real  butter.  Any  one 
who  has  stood  at  a  comer  grocery  on  a  hot  summer's  day,  as  I  have 
frequently  done,  and  witnessed  the  contributions  of  cow  grease,  I 
cannot  dignify  them  by  the  term  butter,  will  not  be  surprised  when 
I  affirm  there  are  many  kinds,  that,  like  the  ^^uman  form  divine," 
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merit  the  description  of  being  fearfully  and  awfuUy  made.  There  is 
the  ^'cheesy"  article  so  destitute  of  color  it  looked  as  if  it  was  made 
from  the  skim  milk  of  a  white  cow — the  oily,  smeary  smudge,  some- 
what resembling  castor  oil  in  a  congealed  state,  and  just  about  as 
vile  smelling  and  tasting,  the  "ring-streaked,"  the  ^%i)eckled,"  "spot- 
ted" and  "dappled,"  like  Jacob's  cattle  mentioned  of  old,  and  finally 
the  sort  denominated  by  Bill  Nye  as  *T)ald-headed  butter,"  because  it 
has  so  few  hairs  in  it .  There  should  not  be  so  much  diversity,  for  the 
chemical  constituents  of  butter  are  always  the  same,  varying  only  in 
their  several  proportions  according  to  the  quality  of  the  article;  these 
are  oleine,  stearine,  margarine,  Iwityrine,  caproine  and  caprint,  the 
three  latter  in  very  small  quantities  and  mainly  contributing  the 
odor.  It  is  not  necessary  for  me  to  enlarge  upon  these  several 
kinds  of  butter  that  find  their  way  to  mai-ket.  You've  all  doubt- 
less seen  them,  the  grocer  knows  them  by  sight  as  well  as  smell,  and 
also  knows  pretty  generally  who  makes  them,  and  the  housekeeper  is 
acquainted  with  them  likewise.  The  quaint  old  English  proverb  has 
it,  *^There  is  one  good  wife  in  the  country  and  every  man  thinks  he 
hath  her."  I  would  paraphrase  this  and  say  there  are  some  good 
butter  makers  in  the  country  and  every  grocer  knows  them.  Here 
let  me  digress  to  say  that  it  is  a  burning  shame  that  first-class  butter 
makers  should  suffer  as  they  do,  for  the  stupidity  and  incompetency, 
to  say  nothing  of  the  dirt  and  carelessness  of  the  slovenly  butter 
makers;  and  yet  I've  known  farmer's  wives,  who  made  a  first-class, 
gilt-edge  A  No.  1  butter,  forced  to  take  the  same  price  for  their  choice 
product,  as  the  greasy,  streaked,  nasty,  rancid  mass  received,  only  be- 
cause as  the  grocer  explained,  "they  were  neighbors  and  it  would 
never  do  to  pay  the  one  party  more  than  the  other,  because  it  would 
offend  a  good  customer  and  they  couldn't  afford  to  lose  their  trade; 
and  so  the  careful,  painstaking  butter  maker  was  compelled  by  this 
means  to  pay  a  premium  on  the  shif tlessness  (to  call  it  by  no  stronger 
name)  of  her  neighbor  in  this  making  and  selling  an  inferior  article, 
or  else  travel  over  the  adjacent  towns  to  find  private  customers  who 
were  willing  to  pay  a  fairly  remunemtive  price  for  her  superior  com- 
modity. I  submit  that  this  is  an  outrage,  and  loudly  calls  for  some 
sort  of  modification.  Butter,  like  every  other  article  of  merchandise 
should  be  sold  upon  its  merits  alone,  regardless  of  who  made  it  Far- 
mers submit  to  have  their  wheat,  com,  oats,  hogs,  etc.,  graded  and  why 
should  butter  be  exempt?  Poultry  dealers  too  are  beginning  to  dis- 
criminate in  fowls,  and  there  is  a  movement  on  foot  to  regulate  (not 
the  hens)  but  the  size  of  the  eggs  sold,  in  fixing  this  valuation  by 
weight,  the  selling  of  ^gs  by  numbers  instead  of  weight  has  always 
been  an  imposition  upon  the  buyer,  and  with  the  introduction  of  im- 
proved breeds  and  larger  eggs,  an  imposition  on  the  farmers  and 
poultry  raiser  as  well.  But  as  this  matter  does  not  strictly  come 
within  the  limits  of  my  subject,  although  butter  and  eggs  are  usually 
almost  inseperably  considered,  will  pass  to  the  consideration  of  the 
second?  When  was  butter  first  made  or  introduced  as  an  article  of 
food?  The  oldest  mention  of  butter  in  profane  history  is  by  Herodotus 
the  Father  of  History  in  his  account  of  the  Scythians,  a  roving,  pastoral 
as  well  as  warlike  people,  about  450  years  B.C.  It  is  spoken  of  in 
the  Book  of  Job  nearly  1,200  years  earlier,  though  recent  authorities 
favor  the  translation  in  the  passage  as  "oil"  instead  of  butter.    It  was 
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not  commonly  known  as  an  article  of  food  among  the  ancients  down  to 
the  second  century  of  the  Christian  era,  but  mainly  used  as  a  medica- 
ment in  ointments  for  various  mechanical  purposes.  Even  Galen, 
who  has  been  honored  with  the  title  of  "Father  of  Medicine,"  gravely 
recommends  its  use  "as  an  'unguent'  and  for  the  besmearing  of  leather 
and  rendering  the  tanned  skins  of  animals  more  pliable."  Covld  he 
have  looked  with  prophetic  gaze  down  the  sixteen  centuries  that  have 
intervened  between  then  and  now,  and  seen  much  of  the  stuff  that 
passes  under  the  name  of  butter,  he  would  most  likely  have  declared 
"it's  all  the  use  the  stuff  is  fit  for."  The  early  Bomans  and  Greeks 
preferred  the  sweet  oil  of  the  olive,  and  to  this  day  the  nations  of 
Southern  Europe  mainly  use  this  oil  to  the  exclusion  of  every  thing  else 
in  the  shape  of  butter;  still,  among  the  pastoral  peoples  of  early  civi- 
lization, butter  found  a  place  among  the  table  luxuries  of  the  rich  and 
affluent,  and  just  in  proportion  as  an  enlightened  and  refined  state 
of  society  obtains  at  the  present  day,  in  that  same  proportion  does  it 
take  its  place  as  one  of  the  necessities  of  the  household.  Why  (?)  does 
butter  become  a  necessity?  If  you  will  permit  me,  I  will  in  thought 
you  back  to  the  primitive  habits  and  customs  of  the  aborgines.  In 
the  rude  days  when  mankind  dwelt  in  huts  and  caves,  or  tents 
fashioned  of  the  skins  of  animals  taken  in  the  chase,  hunting  and  fish- 
ing were  the  main  sources  of  subsistence;  their  wants  were  few  and 
easily  supplied — they  existed  but  did  not  live  in  the  full  meaning  of  the 
term.  Content  to  enjoy  the  trophies  won  by  bow  or  spear,  they  gorged 
to  repletion  when  the  hunt  was  successful  and  bore  the  pangs  of 
hunger  and  starvation  in  stolid  silence  when  their  efforts  resulted 
in  failure.  With  no  ambitions,  save  perhaps  to  excel  in  their  rude 
sports  and  savage  warfare,  they  were  content,  "to  think  the  same 
things  that  their  fathers  had  thought.  To  do  the  same  deeds  that 
their  fathers  had  wrought."  With  what  result?  The  same  unvarying 
monotony  from  generation  to  generation — such  as  characterizes  the 
working  of  the  swarm  of  bees  today— did  ages  ago  and  will  do  cycles 
of  time  to  come.  By  and  by  the  crooked  little  interrogation  point? 
Standing  for  why?  and  wherefore?  began  an  agitation  in  the  minds 
of  some  of  the  more  thoughtful,  and  a  desire  for  something  higher  and 
better  began  to  stir  in  their  hearts.  Little  by  little  innovations  crept  in 
at  first,  and  almost  imperceptibly ;  but  the  ages  were  on,  and  by  dint  of 
inquiry  and  answer,  experiment  and  effort,  the  savage  had  become 
civilized  and  the  ari:8  and  sciences  had  their  birth  and  being.  The 
spirit  of  progress  linked  with  human  effort  wrought  unceasingly, 
until  civilization  became  enlightment,  and  enlightment  bore  fruit  in 
Christianity;  and  as  these  successive  stages  were  reached,  the  needs 
of  mankind  became  more  varied  and  multiform,  and  that  which  suf- 
ficed for  the  luxuries  of  a  past  generation,  became  the  absolute  ne- 
cessities of  the  generation  succeeding.  When  our  ancestors  first  de- 
posed the  barbarians  and  made  Great  Britain  their  home,  they  found 
the  natives  living  much  as  I  have  indicated,  in  caves  or  rude  stone 
huts,  without  the  knowledge  of  metals,  their  only  cutting  implements 
flint  stones  or  sharp  shells;  but  the  spirit  of  inquiry  was  bom  and 
with  strange  unrest  led  them  ever  onward,  outward,  upward,  and  the 
never  ceasing  question.  Why?  still  led  them  like  Alexander  of  old 
seeking  new  worlds  to  conquer.  In  our  own  land  the  pioneers  that 
were  content  to  sit  down  to  the  coarse  and  homely  fare  of  bacon, 
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hominy  and  potatoes  (and  Gkxi  bless  them!)  paved  the  way,  for  all 
that  we  enjoy,  but  they  have  given  place  to  a  generation  that  knows 
nothing  of  the  hardships  they  endured,  save  as  it  is  recounted  in  song 
or  story;  and  to  the  cultivated  and  refined  tastes  of  the  present  day, 
a  table  that  is  spread  lacking  butter  lacks  one  of  the  most  essential 
adjuncts  of  the  meal.  But  these  changes  were  not  wrought  in  a  day 
or  a  year.  The  coral  reefs  around  which  crystallize  the  ides  of  the 
ocean,  are  formed  by  myriads  of  insects,  too  minute  to  be  seen  by  the 
unaided  human  eye,  working  silently  but  continuously;  so  the  ages  in 
their  noisless  progress  have  from  day  to  day  and  year  to  year  evolved 
the  flower  of  christianized  civilization  and  refinement  from  the  bar- 
baric stock  of  ancient  heathendom.  Incessant  change  is  the  order 
of  life,  since  the  sun  never  sets  upon  the  same  conditions  he  witnessed 
at  rising.  Like  the  vast,  unseen,  imponderable  forces  of  nature, 
**never  hasting,  never  resting,"  the  thought  of  man  is  continually  seek- 
ing new  channels  of  industry,  sounding  deeper  depths  or  climbing 
higher  heights;  and  this  is  why  all  the  pursuits  of  agriculture  as  well 
as  the  ventures  of  commerce  and  the  improvements  and  inventions  of 
manufacture  must  and  do  keep  pace  with  the  advance  of  thought  in 
science  and  art  to  be  pushed  to  the  wall ;  and  this  is  where  "the  survival 
of  the  fittest"  comes  into  our  every  day  life  and  occupations.  From  the 
oily,  unctions  compound,  evolved  in  a  great  skin  bag  on  the  back  of  a 
rough  paced  camel,  or  a  jolting  donkey,  a  long  series  of  years 
and  refining  infiuences  have  perfected  the  beautiful  golden  butter  of 
the  present  day,  although  in  the  interior  of  Mexico  the  donkey  driver 
and  his  goatskin  filled  with  milk  still  perform  the  offices  of  chum  and 
dairy  maid,  yet  it  must  be  confessed  the  resulting  compound,  though 
it  passes  under  the  name  of  butter,  is  not  the  cleanest  or  most  deli- 
cately flavored  specimen,  such  as  would  suit  the  taste  of  an  epicure, 
nor  would  it  compare  at  all  favorably  with  the  product  of  a  flret-class 
dairy  cow  of  1894  in  Pennsylvania,  manipulated  by  a  first-class 
dairy  man  or  woman.  This  brings  us  to  the  fourth  (?)  Where  is 
butter  made?  In  Europe  the  leading  butter  making  countries  are  Den- 
mark, Sweden  and  Norway,  Holland,  England,  Ireland,  with  the  pro- 
vinces of  Normandy  and  Brittainy,  in  France  and  Switzerland.  Russia 
makes  some  butter,  but  not  in  sufficient  quantity  for  export.  Of  the 
countries  named,  Denmark  leads,  both  as  regards  quantity  and 
quality,  Danish  butter  having  long  been  considered  the  choicest 
production  of  the  continent,  owing  to  the  extreme  care  as  well  as  per- 
fect cleanliness  observed  in  every  stage  of  its  manufacture.  Dairy 
schools  are  established  in  different  parts  of  the  country  under  Gk)vem- 
ment  patronage,  where  the  farmers'  daughters  can  be  sent  to  receive 
instruction  in  all  the  branches  of  dairying  and  intricacies  of  butter 
making.  They  are  taught  in  a  systematic  maner,  how  to  care  for  as 
well  as  fet^d  and  milk  the  cows,  each  girl  being  given  the  custody 
and  management  of  two  cows.  The  stables  are  kept  scrupulously 
clean,  each  animal  is  carded  and  brushed  twice  daily,  the  milking, 
watering,  and  feeding  done  at  regular  and  stated  times,  the  whole  feed 
Is  weighed  and  given  in  exact  proportions,  each  animal  receiving  just 
what  its  needs  demand  and  no  more;  no  loud  or  boisterous  talking  is 
permitted,  nor  is  a  blow  ever  given;  the  girl  who  cannot  manage  her 
cows  with  gentle  firmness  is  at  once  sent  home  as  incompetent,  every 
milking  is  weighed,  tested,  and  recorded,  so  that  the  superintendent 
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has  but  to  glance  over  the  pages  of  the  dairy  register,  to  know  just 
what  each  cow  is  doing.  A  certain  standard  of  ability  is  adopted  and 
every  cow  that  fails,  after  a  specified  length  of  time  to  come  up  to  the 
standard  prescribed,  is  sent  to  the  butchers'  block.  Just  as  much  care 
is  exercised  in  the  dairy  room — in  the  setting  of  the  milk,  the  skim- 
ming and  ripening  of  the  cream  and  the  churning,  salting,  and  working 
of  the  butter.  In  this  way  each  girl  receives  a  thorough  practical  edu- 
cation (supplemented  by  lectures  every  week)  in  dairying  and  butter 
making  in  every  detail,  from  the  care  and  rearing  of  the  new  bom  calf, 
up  to  the  packing  of  the  finished  dairy  products  for  the  markets  of 
the  world;  and  it  is  to  Danish  ingenuity  and  patient  research,  that  we 
are  indebted  for  the  cream  separators,  that  are  now  so  largely  used  on 
some  of  our  most  extensive  dairy  farms.  Perhaps  some  one  may  say, 
what  is  the  use  of  all  this,  since  not  one  in  a  hundred  will  ever  have  all 
"the  appliances  or  even  the  opportunities  of  butter  making  ui)on  any 
but  the  smallest  scale  and  with  the  most  primitive  methods?"  I  answer 
to  this,  that  when  we  send  our  boys  and  girls  to  colleges  and  universi- 
ties, it  is  not  with  the  understanding  that  when  they  return  to  us  from 
graduation  they  will  expect  to  set  up  a  college  or  university  of  their 
own.  We  send  them  to  receive  that  mental  training  that  will  fit 
them  to  engage  in  the  life  pursuits  that  they  have  a  talent  or  aptitude 
for;  and  that  will  enable  them  to  successfully  cope  with  the  difficul- 
ties that  are  sure  to  confront  every  one  who  engages  earnestly  in  any 
active  pursuit.  Human  life  is  said  to  consist  of  three  things — time, 
talent,  and  activity — either  wanting,  the  other  two  are  useless,  so  the 
thoroughly  instructed  butter  maker  goes  back  to  her  home,  armed 
most  fully  at  all  points  with  the  necessary  knowledge  that  will  enable 
her  to  more  successfully  utilize  the  means,  limited  though 
they  may  be  within  her  reach,  than  if  she  had  remained  in 
entire  ignorance  of  the  best  methods  by  which  to  obtain  these  re- 
sults. Of  course  we  have  no  such  training  schools  in  this  country, 
but  I  am  most  wonderfully  impressed  with  the  growing  interest 
manifested  among  our  farming  communities  by  the  holding  of  these 
institutes,  which  are  in  themselves  a  liberal  education,  and  the 
activity  and  energy  displayed  in  the  same.  A  free  interchange  of 
opinions  as  to  different  methods  and  modes  of  operation  in  the  way  of 
improved  tUlage  of  the  soil,  as  well  as  improvement  in  the  care  and 
feeding  of  stock,  will  prove  a  wonderful  educator  as  well  as  provoke 
a  spirit  of  emulation  and  good  natured  rivalry  as  to  who  shall  excel 
in  the  different  branches  of  husbandry  and  stock  raising;  and  this  in- 
troduces the  next(?)  in  my  subject.  How  is  butter  made?  I  will  not 
enter  into  the  details  of  creamery  butter  or  the  manner  in  which  it  is 
made  in  a  regular  dairy,  but  content  myself  with  treating  it  as 
a  farm  product;  and  I  might  start  out  with  the  broad  statement  that 
every  farmer  keeps  one  or  more  cows,  but  on  too  many  farms,  butter 
making  is  only  an  accidental  adjunct  of  the  farm,  by  this  I  mean, 
that  instead  of  being  considered  as  one  of  the  regular  and  legitimate 
branches  of  farming  and  a  source  of  profit,  it  is  looked  upon  as  a  side 
issue,  a  kind  of  necessary  drudging,  not  to  be  dispensed  with  and  yet 
ignored  and  neglected  as  far  as  possible,  and  as  it  is  conducted  on  a 
great  many  farms  it  is  a  disagreeable  drudgery.  Let  me  illustrate: 
Take  a  farmer  who  never  stables  his  cows,  to  his  shame  be  it  said,  but 
freezes  them  in  a  stock  field  day  by  day  and  shelters  them  on  the  zero 
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side  of  a  straw  stack  or  rail  fence  at  night,  giving  tkem  a  few  nubbins 
of  com  night  and  morning  and  that  grudgingly;  he  gets  but  a  couple 
of  quarts  of  thin,  blue,  milk,  from  the  shivering  hungrj'  creatures, 
while  his  wife  has  no  conveniences  for  setting  even  this  miserable 
product — sometimes  the  milk  freezes,  when  of  course  the  cream  pro- 
duct is  still  smaller  and  after  perhaps  a  weeks'  careful  hoarding  of 
cream,  the  old  back  breaking  dasher  chum  is  brought  into  requisition 
and  the  long  agony  of  churning  begins — its  thump,  thump,  chug,  chug, 
splash,  splash  often  for  hours  at  a  time,  is  no  doubt  a  familiar  sound 
to  many  of  you,  until  tired  nature  gives  way  and  the  weary  wife  or 
daughter  feels  as  if  she  never  wanted  to  hear  tell  of  butter — ^and  still 
the  butter  wont  come.  In  sheer  desperation  she  dashes  into  the 
chum  a  lot  of  hot  or  cold  water,  as  she  thinks  the  exigencies  of  the 
case  may  require,  and  maybe  after  repeated  aplications  of  both  cold 
and  hot  she  will  be  rewarded  with  a  mass  of  white,  spongy,  cheesy 
looking  stuff,  that  no  more  resembles  genuine  butter  than  the  curd  at 
a  cheese  factory.  She  salts,  works  and  sets  it  away  with  a  sigh  of  re- 
lief that  the  dreaded  weekly  churning  is  done.  What  does  that  butter 
represent  to  her?  A  money  value?  Visions  of  nice  little  comforts 
that  it  may  buy  ?  Not  a  bit  of  it.  It  stands  for  nothing  but  unpaid  dmdg- 
ery.  If  the  family  do  not  eat  it  all  up  before  next  chuming  day  comes 
around,  it,  with  the  remains  of  former  churnings  is  stored  up  until  the 
men  folks  go  to  town  again  and  then  taken  to  the  grocer,  who  re- 
luctantly gives  19  cents  or  a  shilling  a  pound  in  trade  for  it,  said 
trade  consisting  many  times  of  a  couple  of  pounds  of  cheap  brown 
sugar  and  a  little  coffee,  and  the  balance — "Well  I  guess  111  take  that 
in  terbacker,"  and  the  vile,  filthy  smelling  black  weed  is  weighed  out 
and  pocketed  with  a  gmnt  of  satisfaction,  while  perhaps  on  the  same 
day  the  poor  forlorn  cows  were  kicked  a  curse  by  their  irate  owner 
because  they  don't  make  their  salt,  and  the  grocer  is  at  the  same  time 
inwardly  imprecating  the  farmer's  luckless  wife  for  making  and  send 
ing  such  stuff  to  town.  Now  who  is  to  blame  for  such  a  state  of 
affairs,  and  wherein  lies  the  remedy?  I  believe  it  is  more  the  result 
of  want  of  thought  than  anything  else.  I  do  not  believe,  as  a  rule 
men  mean  to  be  unkind,  neglectful  or  cruel  to  those  who  are  depend- 
ent upon  them — they  are  only  inconsiderate,  thoughtless,  or  careless, 
and  if  they  can  only  be  brought  to  see  that  it  does  pay  to  treat  and 
care  humanely  for  stock  as  well  as  wife  and  children  self  interest  if 
no  higher  motive  will  prompt  them  to  do  better. 
Song  by  Miss  Peacor. 


OITR  DAIRY  SOHOOL. 


Prof.  H.  P.  GURI^ER,  State  College. 


In  the  dairy  course  of  six  weeks,  the  first  thing  in  the  morning  is 
instruction  by  Caldwell  or  Waters  on  Dairy  Breeds,  or  Dairy  Herd 
Management.  The  second  thing  is  one  hour  by  Caldwell  or  myself  on 
Creamery  Bookkeeping  and  Scoring  Butter.     In   the  line  of  hook- 
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keeping  we  have  made  the  class  debtors  to  the  creamery.  We  are 
running  that  work  just  as  we  are  supposed  to  run  a  creamery.  At 
the  end  of  the  month  we  are  going  to  figure  up  and  pay  off  the  patrons 
just  as  you  would  in  actual  creamery  practice.  In  the  butter  scoring 
we  score  two  samples  every  morning.  The  class  is  composed  nearly  or 
altogether  of  young  men,  although  some  of  them  are  past  forty. 
Nearly  all  of  them  have  positions  secured  before  going  there.  They 
are  interested  in  the  work.  They  ai-e  much  interested  in  the  scoring, 
and  are  taking  hold  of  the  work  grandly.  I  tell  them  sometimes  I 
feel  almost  too  much  responsibility  jnyself.  This  hour  takes  up  until 
10  o^clock.  From  ten  until  twelve  comes  the  churning.  In  this  line 
comes  the  cream  ripening;  testing  for  acid.  This  test  for  acid  is 
made  by  taking  a  fixed  amount — 50  c.  c,  of  cream.  We  can  actually 
measure  the  amount  of  acid  in  the  cream.  The  object  of  this  is  that 
we  need  a  certain  amount  of  acid  to  develop  the  flavor.  We  don't 
want  too  much  acid — too  much  destroys  the  flavor,  and  puts  the  cream 
in  such  a  condition  that  we  lose  in  the  churning.  There  is  many  an 
old  butter  maker  that  has  known  for  years  that  when  the  cream  be- 
came too  sour  the  butter  loses  in  the  yield.  Many  of  us  thought  the 
acid  destroyed  the  fat  I  thought  that  until  I  used  the  Babcock 
Test.  There  is  one  valuable  point  that  we  owe  to  the  acid  test  In 
the  hot  summer  weather  we  fail  because  we  have  too  much  acid.  We 
are  unable  to  control  the  conditions,  and  the  cream  becomes  too  sour, 
and  the  acid  test  will  tell  us  when  it  has  become  too  sour.  It  will 
help  us  to  take  our  test.  A  man  may  guess  at  it,  but  it  is  hard  to 
determine  anything  unless  you  have  something  to  determine  with. 
You  need  la  gauge  to  teach  you  when  you  have  reached  the  proper 
point.  After  months  and  years  of  practice,  a  person's  taste  becomes 
educated.  Now  the  ripening  process — we  have  ripened  our  cream  at 
a  temperature  of  70  degrees.  Some  of  the  time  we  have  used  a 
starter,  and  sometimes  we  have  not.  It  is  not  very  much  of  a  cream- 
producing  section  in  the  vicinity  of  the  college,  and  teams  are  sent  out 
to  secure  what  milk  we  use  aside  from  the  college  farm.  This  cream 
we  set  at  a  temperature  of  70  degrees.  We  ffundertake  to  hold  the 
temperature  of  the  room  at  the  same  degree;  and  the  cream  is  churned 
the  following  forenoon  about  10  o'clock.  We  hardly  get  acid  enough 
in  our  cream  by  that  time;  hardly  as  much  as  we  would  like  to  get, 
but  we  want  to  chum,  and  we  don't  want  to  set  the  cream  at  a 
higher  temperature  than  70  degrees.  We  may  possibly  go  a  little  be- 
yond that,  but  it  is  dangerous  to  go  much  beyond  it.  When  cream  is 
ripened  at  80  degrees  the  aroma  is  destroyed.  The  temperature  of 
churning  depends  upon  the  amount  of  fat  in  the  cream.  We  have 
churned  milk  there  this  term  with  all  the  way  from  20  to  40  per 
cent,  of  fat  in  it.  Forty  per  cent,  of  fat  is  very  rich  cream.  The 
standard  at  the  World's  Fair  was  Forty  per  cent,  fat  We  some- 
times put  water  in  it.  I  don't  agree  with  the  lady  on  the 
question  of  putting  in  water;  but  we  all  have  our  views.  I 
shall  allow  her  hers.  We  have  had  our  cream  so  thick  that  we  hja-d 
to  put  in  some  water  so  that  we  could  chum  it  I  find  that  the  tem- 
perature at  which  it  is  possible  to  chum  depends  upon  the  amount  of 
fat  in  the  cream.  We  take  cream  with  15  to  20  per  cent,  of  fat  in  it 
and  it  is  hard  to  get  that  butter  to  gather  below  a  temperature  of  58 
degrees.    T  can  take  cream  with  30  to  85  per  cent,  of  fat  in  it,  and 
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can  get  the  butter  to  gather  at  a  temperature  of  65.  We  have  had 
butter  gather  in  the  chum  at  45  degrees.  Once  or  twice  we  have 
had  it  above  58  i)er  cent,  in  our  work  this  winter.  You  may  ask 
why  we  chum  it  at  this  low  temperature.  There  are  two  reasons 
for  it — you  get  more  exhaustive  churning,  and  you  leave  lets  fat  in 
the  buttermilk.  Experience  has  proved  tliis.  We  have  had  this  in 
practice  for  the  last  year  in  all  our  creameries,  and  the  longer  we  go 
in  that  way  the  more  we  become  satisfied  that  it  is  the  right  way. 
You  get  less  fat  in  your  buttermilk,  and  you  get  better  butter.  You 
make  a  butter  with  less  of  the  foreign  elements  in  it.  To  illustrate, 
you  may  take  two  chumings  of  butter — one  gathered  at  62  and 
the  other  at  54.  Wash  them  both  as  long  as  the  water  is  colored. 
You  put  that  butter  that  was  chumed  at  62  onto  the  worker,  add  the 
salt  to  it,  and  go  to  working  it,  and  the  water  will  show  milky.  Take 
the  one  that  was  chumed  at  54  and  treat  the  same  and  the  water 
will  be  perfectly  clean.  That  shows  that  we  have  removed  some  %f 
the  foreign  elements  from  the  butter.  It  is  an  advantage.  If  I  were 
buying  butter  to  hold  in  cold  storage  I  would  not  buy  that  churned 
at  a  high  temperature.  Butter  chumed  at  a  low  temperature  keeps 
better  than  that  churned  at  a  high  temperature.  We  are  giving  the 
class  tests  of  milk.  We  take  samples  of  mOk  and  expose  them  to 
some  foul  odor.  One  day  we  took  a  sample  and  put  it  in  the  silo,  and 
then  took  it  to  the  class.  We  did  this  to  show  them  how  readily  milk 
will  absorb  odors.  When  this  sample  was  brought  before  the  class, 
one  young  man  who  had  just  come  from  the  silo  said  he  didn't  know 
whether  it  was  the  milk  or  himself.  We  took  a  sample  of  milk  to 
the  calf  bam.  The  class  readily  knew  where  it  had  been  exposed. 
We  do  this  to  show  them  how  quickly  milk  absorbs  bad  odors.  In 
that  line  it  is  not  only  mUk,  but  cream ;  and  the  butter  and  salt  will 
absorb  bad  odors.  I  have  had  butter  give  us  serious  trouble  from  the 
salt  being  exposed  to  bad  odors.  One  day  we  had  severe  trouble  with 
butter  that  had  been  contaminated  in  the  salt  room. 

At  another  time  we  had  a  sample  of  milk  that  had  been  contamin- 
ated, and  when  we  inquired  we  discovered  that  the  shed  where  they 
hitched  their  horses  adjoined  the  creamery.  By  the  time  the  butter 
got  to  New  York  it  was  away  off  flavor.  Our  churning  and  printing 
is  done  in  the  forenoon.  We  finish  at  12  o'clock.  At  1  o'clock  we 
get  together  again,  and  weigh  the  milk  that  is  to  be  separated  in  the 
afternoon.  In  this  work  we  have  in  the  morning  a  sample  of  the 
buttermilk  taken  in  the  afternoon,  and  a  sample  of  the  whole  milk 
and  skimmed  milk;  and  we  have  these  points  to  talk  about  in  the 
afternoon  discussion,  from  3.30  to  5  o^clock.  In  that  way  we  keep  up 
an  interest  in  the  work,  and  have  the  discussions  while  the  work  is  aU 
fresh  in  the  minds  of  the  class.  We  bring  up  anything  that  has  oc- 
curred in  the  day  that  has  interested  the  class  in  this  line.  We  are 
not  only  testing  this  milk  with  the  Babcock  test  but  we  are  having  it 
tested  with  the  gravometric.  That  is,  our  skimmed  milk  and  butter- 
milk. I  had  twelve  tests  of  skimmed  milk  that  averaged  with  the 
Babcock  test  .063 ;  these  same  samples  with  the  gravometric  averaged 
.095.  That  is  less  than  one-tenth  of  the  fat  left  in  the  skimmed  mUk 
for  the  average  of  twelve  days.  This  is  the  standard  method  of  test- 
ing. I  have  had  samples  of  buttermilk  that  the  average  test  of  five 
days  witli  (he  Babcock  test  was  .07;  the  average  of  the  five  days  with 
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tlie  gravometric  was  .138.  This  work  we  feel  reasonably  well  satisfied 
with.  In  the  churning  line  we  have  done  things  that  We  knew  were 
not  just  right.  Did  it  purposely  in  that  way  to  show  how  not  to  do  it. 
For  instance,  one  day  I  purposely  allowed  tie  chum  to  be  stopped  a  lit- 
tle before  collecting  the  butter.  We  found  fowr-tenths  per  cent  of 
fat  in  it.  The  class  were  much  more  fully  convinced  on  that  point 
than  they  would  have  been  for  me  to  have  simply  told  them  how  that 
might  happen.  We  have  also  purposely  blundered  in  the  amount 
that  we  churned  the  butter.  We  let  it  be  gathered  up  in  the  large 
globulea  You  butter  makers  know  what  that  means.  After  you 
have  it  gathered  too  much  you  cannot  wash  it  to  amount  to  anytiiing. 
I  do  think  that  washing  helps  to  remove  the  flavor  we  are  working 
for.  When  we  can  chum  at  an  extremely  low  temperature  we  can  get 
along  safely  without  the  washing.  If  your  butter  gathers  too  warm  I 
believe  that  a  little  washing  helps  it  We  have,  as  a  rule,  washed 
the  butter  at  the  dairy  school.  I  don't  wish  to  be  understood  as  being 
opposed  to  washing  butter;  because  I  am  satisfied  that  there  are  a 
great  many  creameries  where  the  conditions  are  such  in  hot  weather 
that  they  would  get  into  trouble.  But  I  would  say  to  remove  the 
water  just  as  quickly  as  possible.  Tlie  salt  would  assist  in  removing 
the  foreign  elements  from  the  butter.  With  the  same  quality  of 
cream  you  would  have  to  chum  longer.  It  is  not  practicable  to  chum 
ctream  with  a  low  per  cent,  of  fat  in  it  at  this  low  temperature.  I 
know  you  cannot  chum  the  cream  with  a  low  per  cent  of  fat  in  it  at 
a  low  temperature. 

Mrs.  Busick.  Is  more  butter  recovered  at  a  low  temperature  than 
at  a  higher? 

Prof.  Gurler.    Yes,  ma'am. 

Mrs.  Busick.  Our  cream  was  always  churned  at  62  in  summer  and 
68  in  winter;  and  then  since  I  have  been  using  the  Babcock  test  I 
find  that  we  recover  within  a  very  small  fraction  of  1  per  cent,  of 
butter  fat  in  the  cream. 

Prof.  Gurler.  This  is  not  theory;  it  is  a  hard  fact.  I  cannot  give 
you  the  reason.  Why  it  is  I  cannot  tell  you.  I  have  fourteen  days 
work  in  one  of  our  creameries.  The  average  of  the  fourteen  days 
work  was  1-10  of  one  per  cent 

Mrs.  Busick.  I  am  only  asking  the  reason  why;  when  we  have  to 
(•hum  longer  or  use  greater  power  because  a  number  of  as  use  the 
concave  churn,  and  we  have  to  use  greater  power  to  produce  butter 
from  cream  at  a  low  temperature  than  at  a  higher. 

Prof.  Gurler.    Yes,  you  will. 

Mrs.  Busick.  In  one  of  those  power  chums,  when  you  stop  the 
chum  after  the  butter  has  come,  the  temperature  of  the  cream  has 
risen  from  two  degrees  to  six  degrees.  What  is  the  temperature  of 
the  atmosphere  in  the  room  where  you  do  this  work? 

Prof.  Gurler.  That  varies.  I  have  found  that  you.  may  start  the 
chum  in  a  room  at  a  temperature  of  45  degrees,  the  temperature  of 
the  room  must  be  15  degrees  colder  than  the  cream  in  the  chum.  If 
the  temperature  is  15  or  20  degrees  higher  than  the  temperature  of 
the  cream  you  will  get  into  trouble. 

Mrs.  Busick.  Do  you  have  any  method  of  finding  out  just  at  what 
particular  juncture  the  butter  globules  break  away  from  the  cream? 
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butter  that  will  squat  on  the  plate  when  it  gets  hot,  but  the  Jersey 
butter  will  stand  up  and  look  you  in  the  eye,  and  the  sweat  will  run 
right  off  it.  That  is  what  makes  the  Jersey  Imtter  take  in  the  mar- 
ket. 

Mr.  Caldwell.  That  is  very  true  of  the  Jersey  butter,  but  the  ques- 
tion is  whether  the  Jersey  cow  will  not  make  the  butter  so  solid  in  the 
winter  that  you  can't  spread  it  on  your  bread. 

Mr.  Matteeon.  When  you  can't  spread  it  you  can  eat  it  in  chunks, 
and  that  makes  the  demand  greater. 

Mr.  Lavery.  When  the  butter  is  lacking  in  flavor  it  is  lacking  in 
one  of  the  most  essential  elements  in  the  market  I  have  no  objec- 
tion to  the  Jersey  cow,  but  give  her  credit  for  just  what  belongs  to 
her.    Give  her  credit  for  solidity,  and  the  others  for  the  flavor. 

Mr.  Gurler.  It  will  not  do  to  ripen  at  70  and  cool  at  55.  Hold  it 
at  55  until  the  fats  solidify. 

Mr.  Gould.  Isn't  it  a  fact  that  the  cow  has  very  little  to  do  with 
the  flavor  of  the  butter? 

Mr.  Gurler.    I  would  go  back  to  the  feed. 

Mr.  Gould.  Can  you  tell  the  difference  in  the  feed  when  you  have 
put  it  through  the  butter  extractor? 

Mr.  Gurler.  You  can  tell  the  difference  between  well  cured  clover 
and  ripened  hay.  Early  cut  and  weU  cured  hay  will  give  a  flavor  to 
the  butter.  We  must  have  acid  to  make  the  flavor.  They  must  get 
together. 

Mr.  Lavery.  Why  cannot  we  attend  and  feed  a  cow  that  has  been 
giving  milk  for  six  months  and  make  as  fine  flavored  butter  as  a  fresh 
cow? 

Mr.  Gould.  I  think  that  if  you  take  that  and  aerate  it,  and  then  raise 
the  cream,  and  put  in  the  lactic  acid,  that  neither  you  nor  any  other 
man  can  tell  when  that  cow  came  in. 

Mrs.  Busick.  The  two  breeds,  Jersey  and  Guernsey,  ai'e  almost 
identical.  One  from  the  island  of  Guernsey  and  the  other  from  Jersey, 
and  within  a  very  short  distance  from  each  other.  The  only  differ- 
ence that  you  can  tell  is  that  the  Guernsey  is  spotted,  usually.  There 
is  about  the  same  difference  between  them  that  is  between  tweedle- 
dee  and  tweedle-dum. 

^.'i\  Caldwell.  The  profltable  dairy  cow  is  determined  by  her  make- 
up.   Then  take  her  and  handle  her  to  get  the  most  out  of  her. 

Mr.  Lavery.  People  have  been  led  to  believe  that  the  Shorthorns 
fell  below  in  the  test 

Mr.  Caldwell.  In  the  cheese  test  the  best  Shorthorn  was  No.  5, 
when  compared  according  to  the  rules.  When  the  other  things  are 
taken  into  consideration  the  Shorthorn  fell  to  No.  16. 

Adjourned  at  4.30. 

Resolution  offered  by  A.  L.  Wales. 

Called  to  order  at  7.30.  The  following  preamble  and  resolutions 
were  offered  by  Mr.  Wales,  and  adopted  by  the  Pennsylvania, State 
Dairymen's  Association: 

WHEREAS,  The  Secretary  of  Agriculture  has  omitted  from  his 
estimates  for  the  next  fiscal  year,  the  appropriation  for  the  agricul- 
tural experimental  stations  of  the  United  States,  which  has  hitherto 
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formed  a  regular  item  of  the  agricultural  ai^ropriation  bill,  on  the 
ground  that  said  appropriation  is  not,  as  the  law  now  stands,  a  legiti- 
mate charge  against  the  Department  of  Agriculture;  therefore, 

Resolved,  That  we,  the  State  Dairymen's  Association  of  Pennsyl- 
vania, regard  the  work  of  the  agricultural  experiment  stations,  and 
that  of  the  Pennsylvania  station  in  particular,  as  of  very  great 
economic  and  practical  value  to  the  farmers  of  the  State  and  of  the 
United  States,  and  that  we  hereby  request  our  Representatives  in 
Congress  to  use  their  best  efforts  to  secure  the  continuance  of  the 
appropriation  for  its  support  in  such  form  and  under  such  supervision 
by  the  authorities  as  may  be  necessary  to  ensure  that  the  money  shall 
be  faithfully  and  honestly  expended  for  the  purpose  designated  in  the 
H!atch  act 

Resolved,  That  we  would  welcome  and  invite  an  impartial  and  thor- 
ough investigation,  by  competent  authority,  into  the  management  of 
any  and  all  of  said  stations,  to  the  end  that  any  abuses,  if  such  thert 
be,  may  be  exposed  and  corrected. 

Resolved,  That  copies  of  these  resolutions  be  sent  to  the  two  Sen- 
ators from  the  State,  to  the  representative  in  Ck)ngposs  from  this  dis- 
trict, to  the  secretary  of  agriculture,  and  director  of  experiment  sta- 
tions. 

Stereoptican  Lecture,  "A  Trip  Through  the  Northwest,"  by  Prof.  J. 
H.  Montgomery,  Vice  President,  of  Allegheny  College. 

Prof.  Montgomery  gave  a  very  interesting  series  of  stereoptican 
views,  of  a  visit  to  the  northwest,  made  by  himself,  commencing  with 
St  Paul,  Minn.,  and  including  views  of  Minnesota  Falls,  Anthony's 
Falls  old  Fort  Snelling,  prairie  fire,  bridge  at  Bismarck  Glacier,  In- 
dian Chief  Sharpnose  and  family,  horse  ranch,  above  the  clouds,  and 
a  number  of  other  noted  places,  all  of  which  afforded  great  pleasure  to 
all  who  witnessed  them. 

The  evening  session  closed  with  music,  "A  Little  Farm  Well  Tilled," 
by  the  Beethoven  Double  Quartette,  at  10  o'clock. 

Adjourned  at  9.35. 


FRIDAY  MORNING. 


Opened  at  9.50. 

Questions  answered  by   Prof.  Gurler. 

Question.    Will  sweet  cream  butter  keep  as  long  as  acid  butter? 

Prof.  Gurler.  As  far  as  my  experience  goes  it  wlQ  not.  There  is  a 
difference  between  butter  made  right  immediately,  and  from  cream 
that  has  been  held  24  hours  at  a  temperature  at  which  it  doesn't  de^ 
velop  acid.  The  most  experience  that  I  have  had  with  sweet  cream 
butter  was  in  some  work  that  was  done  at  one  of  our  creameries,  sep- 
arating and  cooling  at  50,  and  churning  the  same  day.  That  butter 
was  sent  to  New  York  with  the  regular  week's  shipment,  and  the 
receiver  would  not  accept  the  goods.  He  said  it  was  off  in  flavor.  I 
do  not  think  there  is  any  question  but  what  we  develop  flavor  by  the 
ripening  process. 


70         Agrioulturb  of  Pennsylvania.    [Off.  Doc. 

Question.  What  is  the  best  method  of  packing  and  marketing  gilt- 
edge  butter? 

Mr.  Matteson.  In  just  the  style  of  package  that  the  consumem 
want  the  butter.  Don't  commence  at  this  end  of  the  road  to  tell  a 
man  at  that  end  of  the  road  what  he  wants. 

Mr.  Gurler.  If  a  man  doesn't  know  what  he  wants,  put  up  the 
goods  in  a  tidy  shape  and  use  your  own  judgment  Dont  let  the  pack- 
age get  mussed  up.  Have  the  top  of  the  package  looking  neat  and 
tidy. 

Mr.  Matteson.  Mrs.  Busick  recommended  that  the  mUk  should  be 
at  animal  heat  to  get  the  best  test,  and  others  think  otherwise,  what 
is  your  opinion? 

Prof.  Gurler.  There  are  men  that  are  just  as  far  above  me  when 
you  discuss  these  points  as  you  can  imagine.  It  would  be  better  to 
have  the  opinion  of  the  chemist  such  as  the  chemist  of  the  Illinois 
station  or  the  chief  chemist  at  the  World's  Fair.  When  we  first  in- 
troduced the  Babcock  test  I  worked  with  it  for  about  a  year  and  a 
half;  then  I  turned  it  over  to  a  nephew  who  was  working  in  the 
creamery.  I  can  tell  you  how  a  creamery  man  ought  to  go  to  work 
with  the  Babcock  test.  Don't  force  the  Babcock  test  on  your  patrons. 
Do  not  force  it  on  them,  but  get  them  interested  in  it.  Invite  them  in 
to  see  it  work,  and  manupulate  the  work  in  a  way  to  create  confi- 
dence; and  after  you  have  created  confidence  in  the  work  the  battle 
is  won.  They  have  then  no  ground  to  stand  on  to  make  an  argument 
against  it.  There  is  no  question  as  to  the  reliability  of  it.  In 
Europe  they  kicked  against  it  in  the  first  place,  but  now  they  are  com- 
ing into  line. 

Mr.  Hopkins.  Are  the  results  ivliable  in  the  hands  of  the  ordinary 
factory  man? 

Prof.  Gurler.  Yes,  in  the  hands  of  the  ordinary  factory  man,  or  a 
factory  man  of  ordinary  ability  and  a  little  experience.  There  are 
several  practical  ways  to  get  the  test.  There  is  the  most  chance  for 
error  in  getting  every  other  day  milk.  There  is  danger  of  taking 
thickened  cream  that  will  not  mix  in  the  weigh  can.  If  there  are  any 
lumps  of  cream  they  will  come  to  the  surface  very  quickly.  Take  a 
dipper  and  stir  up  the  cream  in  the  weigh  can.  With  care  there 
should  be  no  trouble.  It  isn't  necessary  to  have  a  practical  test  every 
day.  Better  not  do  it.  It  makes  unnecessary  work  and  the  results 
are  not  so  satisfactory.  There  is  a  variation  between  the  different 
days  that  is  surprising.  The  different  weeks  will  compare  very  close 
ly  because  there  is  an  averaging  up. 

Mr.  Matteson.  Where  they  are  working  the  Babcock  test  a  man 
says,  '^y  milk  tested  so  much  this  time,  and  the  next  time  it  was 
so  much,  and  I  have  the  same  cows  and  the  same  feed."  Don't  you 
believe  that  the  handling  of  the  cow  by  the  dairyman  himself  produces 
that  change  in  the  milk? 

Prof.  Gurler.  To  a  great  extent.  Any  abuse  of  the  cow  will  make 
a  change  in  the  milk.  If  you  send  the  dog  after  them  or  leave  them 
out  in  the  storm  there  will  be  some  surprises. 

Mr.  Matteson.  If  they  go  a  longer  time  without  milking  than  utual 
it  will  make  a  difference. 

Prof.  Gurler.  Why,  a  few  years  ago  we  got  suspicious  of  a  cer- 
tain patron.    The  firsfc  flair's  milk  tested  away  down.    It  was  the 
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morning's  milk.  Then  we  got  a  team  and  went  and  saw  them  milked; 
and  behold  it  tested  just  the  same.  Then  we  came  to  the  conclusion 
that  it  was  a  difference  of  time  between  milkings.  If  you  milk  at 
five  in  the  morning  and  five  in  the  evening  there  will  be  but  very  lit- 
tle difference  in  the  percentage  of  fat,  but  if  you  milk  at  four  in  the 
morning  and  at  eight  in  the  evening,  so  that  you  make  a  variation 
between  the  times  of  milking,  you  change  the  per  cent  of  fat.  All 
these  things  should  be  taken  into  consideration  before  you  accuse 
your  patrons  of  watering  their  mOk. 

Question.    How  often  do  you  salt  your  cows? 

Prof.  Gurler,    I  salt  my  cow^  every  day. 

Question.    What  do  you  use  to  keep  the  milk  sweet? 

Prof.  Gurler.  Bichromate  of  i)otash.  I  cannot  say  that  it  keeps  it 
sweet,  although  it  practically  does.  It  keeps  it  so  the  cream  will  mix 
very  rapidly.  You  may  take  a  jar  that  is  three-fourths  full,  and  with 
a  little  circular  motion  and  without  any  severe  agitation  you  will  get 
all  the  cream  mixed  right  back  into  the  milk.  You  cannot  see  any 
particles  of  cream.    It  wiU  be  mixed  right  back  very  nicely. 

A  Member.    We  have  been  using  pulverized  borax. 

Prof.  Gurler.  We  have  used  Preservaline.  It  will  keep  the  cream 
sweet,  but  it  will  not  prevent  the  cream  stiffening.  It  is  better  to 
use  the  bichromate  of  potash.  Some  use  the  bichloride  of  mercury. 
They  put  in  aniline  to  give  it  a  color.  That  keeps  the  milk  in  nia? 
condition  so  that  you  can  get  a  nice  sample  of  it.  Hold  your  milk  in 
such  a  condition  that  you  can  get  an  accurate  sample  when  you  come 
to  work  the  composite  test. 

Mr.  J.  B.  Smitii.  Can  there  be  more  butter  made  from  a  cow  by 
milking  her  often? 

Prof.  Gurler.  For  a  short  period  there  can.  I  would  like  to  sina- 
ply  say,  I  don't  know.  They  do  practice  that.  They  milked  them  three 
times  a  day  at  Chicago. 

Mr.  McClintock.  They  would  certainly  get  a  larger  quantity  of 
milk. 

Mr.  Greenlee.  How  do  you  manage  to  keep  the  cream  in  the  milk 
that  is  set  over  night  and  make  cheese?  Can  the  cream  that  rises  on 
the  top  of  the  vat  be  ripened,  or  must  you  lose  it? 

Prof.  Gurler.  I  would  like  to  let  the  cheese  work  alone.  We  have 
made  a  great  many  cheese  for  a  number  of  years,  but  we  are  not  now 
making  any. 

Mr.  Matteson.  That  question  has  been  under  experiment  in 
Geneva,  N.  Y.,  for  over  a  year  and  a  half  by  our  cheese  instructors  in 
the  city;  and  they  very  clearly  explain  it,  but  I  cannot  tell  you  how. 
Dr.  Van  Slyke,  at  our  last  State  convention,  said  that  the  cheese- 
maker  that  couldn't  ripen  all  of  the  butter  fats,  over  4  and  one-half 
per  cent,  wasn't  worth  hiring.  And  they  gave  an  explanation  of  how 
it  was.  He  described  how  it  should  be  heated  and  mixed.  The 
trouble  with  the  men  who  hire  cheese  makers  is  that  the  executive 
committee  of  the  corporation  want  to  reduce  expenses  and  increase 
profits.  A  man  offers  to  work  for  f 70  or  f  60,  and  the  man  you  have 
has  been  getting  $100,  and  you  hire  the  cheaper  man  and  get  cheaper 
work.    Expert  labor  is  worth  all  it  is  getting. 

Mr.  Gould.  In  Canada  if  a  man  makes  a  full  cream  cheese  he  will 
not  takp  his  milk  to  the  factorv  twice  a  day.  One  of  the  essentials 
13 
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demanded  from  the  patrons  is  that  thej  will  thoroughly  aerate  the 
milk. 

Mr.  Porter.    Do  you  prefer  the  steam  or  hot  water? 

Prof.  Gurler.  Steam  is  preferable.  You  are  all  right  if  you  have 
the  steam,  and  you  may  be  all  right  if  you  have  the  hot  water.  We 
have  the  first  Babcock  test  that  was  made  outside  of  the  Wisconsin 
station  work.  There  is  no  trouble  about  regulating  the  steam. 
Now  this  question  of  aroma  in  the  butter — I  will  say  we  get  a  high 
flavor  in  the  butter  from  fresh  cows.  I  don^t  think  you  can  make  high 
flavored  butter  from  cows  that  are  nearly  dry.  We  must  have  sound 
food  of  some  kind.  If  we  have  food  that  is  decayed  or  musty  or  mil- 
dewed or  out  of  conditon,  it  will  affect  the  butter. 

Mr.  Matteson.    Is  it  not  easier  to  feed  the  flavor  off  than  on? 

Mr.  Gurler.  Yes,  a  mighty  sight  easier.  We  think  in  the  west  that 
a  good  ration  of  grain  food  improves  the  flavor  of  the  butterl  The 
milk  must  be  cared  for  properly.  It  must  be  kept  where  it  wiU  have 
no  opportunities  to  absorb  bad  odors  I  have  seen  milk  that  was 
heated  up  to  110  that  you  could  detect  the  odor  of  the  hog  pen  on  it. 
That  man  set  his  milk  in  the  vat  over  night.  The  people  do  not  real- 
ize how  rapidly  milk  does  absorb  everything  of  that  kind.  If  you  use 
the  deep  setting  process  the  quicker  it  is  gotten  into  the  water  the 
better,  the  more  cream  you  will  get.  If  set  in  open  vessels  it  must  be 
in  a  room  with  a  pure  atmosphere.  After  we  have  secured  the  cream 
we  want  to  ripen  that  cream.  Develop  the  acid.  We  don't  want  too 
much  acid.  I  hardly  know  how  to  explain  that  further  only  to  say — 
a  little  acid.  Cream  should  not  be  ripened  to  the  point  that  you  will 
find  whey  in  the  bottom  of  your  cream  vessels.  Then  it  is  ripened 
too  far.  If  you  have  ripened  your  cream  at  a  higher  temperature 
than  what  you  are  going  to  chum,  cool  it  down  to  the  churning  tem- 
perature and  hold  it  there  for  two  or  three  hours  if  you  can.  You 
may  take  a  churning  of  cream  that  you  have  ripened  at  70,  cool  it 
down  10  or  12  degrees  rapidly,  and  chum  immediately;  and  then  you 
may  take  the  same  cream  under*  the  same  conditions,  cool  it  down 
the  same  way,  and  let  stand  for  a  couple  of  hours  and  you  will  detect 
a  great  change  in  the  appearance  of  that  butter  right  in  the  churn. 
On  the  question  of  washing  there  is  a  great  variety  of  opinions,  and 
always  wiU  be. 

Mr.  Matteson.  I  do  believe  that  excessive  washing  does  injure  the 
flavor  of  the  butter.  It  removt^  the  flavor.  Doesn't  the  tempera- 
ture of  the  water  have  something  to  do  with  it?  Suppose  you  take 
the  butter  in  its  granular  form;  take  ice  water  and  wash  it  and  you 
will  wash  out  much  of  the  flavor.  Take  a  chicken  or  a  piece  of  thin 
steak  and  cut  in  two  crosswise;  lay  one  of  the  pieces  on  ice  and  lay 
the  other  where  it  is  sufficiently  cool,  and  cook  the  two  in  the  same 
spider  and  put  them  on  the  same  plate,  and  the  piece  that  lacks  the 
flavor  is  the  one  that  has  been  kept  too  cold.  I  found  the  same  thing 
in  handling  my  butter.  T  said  I  would  never  put  any  ice  in  my  cream 
or  butter,  and  I  hpven't  for  ten  years.  I  may  be  a  crank  on  this  sub- 
ject, but  that  has  been  my  experience. 

Prof.  Gurler.  I  would  recommend  washing;  but  don't  leave  the 
water  in  contact  with  the  butter  longer  than  is  necessary.  Then 
comes  the  question  of  salting.  That  should  be  done  to  suit  the  taste. 
I  think  when  yoii  have  these  conditions  all  right  you  will  have  butter 
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with,  aroma  and  with  that  waxey  texture,  too.  There  is  a  difference 
between  waxiness  and  salviness. 

A  Member.  You  gave  us  to  understand  that  cream  would  take  on 
the  conditions  of  the  calf  stable.  I  have  found  this  to  be  true.  1 
have  found  that  the  air  drifting  from  the  pig  pen  would  contaminate 
the  milk.  Can  you  make  as  good  butter  from  a  dairy  of  cows  fed  on 
ensilage  as  you  can  fed  on  good  clover  hay  and  good  grain  well 
ripened,  and  with  a  good  fair  ration  of  meal  and  bran? 

Prof.  Gurler.  To  settle  that,  the  first  and  second  year  I  had  ensil- 
age I  took  my  milk  to  the  creamery.  We  skimmed  it  and  churned  it 
by  days,  and  sent  it  to  New  York.  We  marked  those  packages  to 
call  the  attention  of  the  parties  to  whom  we  were  shipping,  and  asked 
to  have  experts  criticise  the  butter.  They  knew  nothing  about  the 
conditions.  We  didn't  get  it  colored  perfectly,  and  there  was  one 
point,  too,  I  think,  on  the  grain;  but  on  the  question  of  flavor  there 
was  no  objection.  I  am  just  as  confident  that  sound  ensilage  will 
make  a  milk  that  you  cannot  tell  from  milk  made  from  dry  food.  One 
time  several  years  ago  I  had  several  gentlemen  come  to  my  farm  to 
see  me  milk  my  cows.  After  they  had  looked  things  over  they  wanted 
to  see  a  sample  of  the  milk.  They  tested  and  smelt  and  examined  it 
and  said  they  could  find  nothing  wrong  with  the  milk.  Ensilage  is  a 
moist  food,  and  with  exposure  decay  commences  quickly.  You  can- 
not leave  the  sUo  open  ten  days  without  damage  coming  from  it.  I^n- 
silage  has  so  much  moisture  that  decay  will  commence,  and  decayed 
food  will  make  off-flavor  milk.  I  have  had  off-flavor  milk  from  hay 
from  the  bottom  of  the  mow. 

Mr.  Hopkins.  Is  there  not  more  than  one  variety  of  formation  in 
cream?  Will  there  not  be  a  different  formation  in  the  cream  if  set 
in  a  damp  cellar  than  if  set  in  a  good  dry  place? 

Prof.  Gurler.  Certainly.  We  expect  to  do  some  work  by  steriliz- 
ing the  cream,  and  planting  a  formation  there  that  will  develop  the 
flavor. 

Benjamin  Culp.  Can  you  make  good  flavored  butter  out  of  ensil- 
age? 

Prof.  Gurler.  Just  as  good  out  of  ensilage  as  you  can  out  of  any- 
thing. One  time  I  went  to  my  family  physician  and  was  talking  to 
him  about  ensilage.  He  asked  me  various  questions  about  the  condi- 
tion of  the  ensilage  and  the  silo,  and  when  I  got  through  describing  it 
he  said  it  was  similar  to  the  first  stages  of  digestion  in  the  animal's 
stomach.  The  ensilage  must  be  sound.  You  cannot  make  good  but- 
ter out  of  rotten  ensilage.  I  have  had  ten  years  experience  with  en- 
silage, and  in  that  time  I  have  tried  all  I  could  to  find  fault  with  it, 
and  have  found  none  as  yet,  but  I  am  frank  to  say  that  the  ensilage 
miust  be  sound  to  make  good  milk  and  butter. 

Mrsw  Busick.  I  have  fed  ensilage  for  years.  I  was  the  first  person 
in  our  section  of  the  State  to  build  a  silo.  I  got  my  information 
primarily  from  John  Gould.  Put  up  your  ensilage  as  carefully  as  the 
good  wife  puts  away  her  fruit  in  the  fruit  seanon  and  you  will  make 
just  as  good  butter  as  any  June  pasture  you  ever  saw  in  your  life. 

The  following  report  of  the  judges  on  the  butter  competition  waa 
submitted  by  Prof.  Gurler: 
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Entries  and  Scores  of  the  Butter   Competition  at  the  Pennsylvania  State 
Dairymen' s  Meeting  of  18^4, 


No.  1. 
No.  2. 
No.  3. 
No.  4. 
No.  5. 
No.  6. 
No.  7. 
No.  8. 
No.  9. 
No.  10. 
No.  11. 
No.  12. 
No.  13. 
No.  14. 
No.  15. 
No.  16. 
No.  17. 
No.  18. 
No.  19. 


Competitor. 


JotmH.  Rupert.  Woodcock,  Pa..    . 

W.  A.  Porter.  Freebold.  Pa 

W.  M.  Rom.  Ceuterviile.  Pa 

A.  D.  Koot,  Bear  Lake.  Pa 

Charles  Procter.  Ovid.  Pa. .     .  .  .  . 

W.  H.  Cooley,  Meadvllle   Pa.,    .  . 

O.  B.  Barwell,  Espyville,  Pa 

E.  Swaney,  Cooperstowo,  Pa 

U.  C.  Crawford,  Cooperstown.  Pa., 
C.  B.  McDowell.  Dlcksonburg,  Pa., 

R.  8.  Hartly.  Freehold.  Pa 

John  Fox,  MeadTllle.  Pa 

J.  B.  Phelps,  Cooneautvllle 

J.  U.  Reyoolds.  Meadvllle,  Pa.,  .  . 

T.  T.  Root.  Cambridseboro 

A.  J.  Bos8ard.  Meadvllle,  Pa.,  .  .  . 
L.  A.  Tucker,  Cambrldgeboro.  .  .  . 
J.  U.  Uarwood,  Dicksonburg,  Pa.,  . 
A.  L.  Wales,  Corry,  Pa., 


Flavor. 

Grain. 

Color. 

Salt. 

P'k'g. 

86 

22 

.; 

9.5 

40 

22 

13 

9.6 

40 

20 

7 

9 

40.5 

23 

14 

10 

42 

23 

14 

10 

43.5 

22.6 

14 

10 

41 

22.5 

8 

9 

:« 

20 

10 

9 

40 

S2 

12 

9 

41 

23.5 

14 

10 

41.6 

22.5 

14 

9.6 

m 

23 

18.5 

9.5 

41 

22.5 

18.6 

9.6 

36 

22.5 

10 

9.6 

41 

22 

12.6 

9.5 

35 

JfO 

13.6 

9.5 

37 

22.5 

14 

10 

41 

22.6 

10 

9 

43 

22 

14.5 

9.6 

78.6 

89.6 

81 

93.6 

94 

96.6 

86.6 

79 

88 

98.6 

92.6 

87 

91.6 

82 

90 

81 

88.6 

87.6 


Judged  by  Prof's.  U.  P.  Gurler  and  W.  II.  Caldwell,  of  the  Pennsylvania  State  College. 

Prof.  Gurler.  Some  of  this  butter  we  found  very  fine  flavored,  and 
some  of  it  the  cream  had  been  damaged  by  some  odors  about  the 
house  before  it  was  ever  churned.  There  were  some  very  fine  butters 
there.  The  butters  that  were  scored  down  for  flavor  was  the  fault  of 
the  maker.    The  cream  had  absorbed  something. 

Mr.  H.  E.  Wright.  It  would  seem  unfair  to  say  much  about  color; 
you  can  put  any  color  you  want  in. 

Mr.  Gurler.    Yes,  but  color  is  a  point  when  you  go  to  market 

Mr.  McClintock.  At  the  World's  Fair  color  was  one  of  the  essen- 
tial points  of  the  scoring. 

Mr.  A.  L.  Wales.  I  object  to  taking  a  sample  and  then  restricting 
it  to  that  one  article.  If  you  are  willing  to  enter  into  a  discussion  in 
regard  to  our  method  of  making  this  butter  I  shall  be  glad  to  do  so. 

President.    We  have  not  time  to  go  into  a  discussion. 

Mr.  J.  B.  Phelps.  I  wanted  some  information  about  color.  I 
wanted  to  know  what  the  standard  color  was.  I  would  like  to  know 
what  is  the  standard  color  or  w^hat  is  the  best  color.  Can  it  be  col- 
ored too  high?    What  is  the  par  excellence  of  color? 

Prof.  Gurler.  That  is  a  hard  question  to  answer  with  the  mouth. 
If  I  could  show  you  some  you  could  get  it  very  readily.  Perhaps  a 
light  straw  color  w  ould  come  nearest  it. 

Mr.  Phelps.  Were  there  any  packages  that  were  too  highly  col 
ored? 

Prof.  Gurler.  I  have  scored  from  the  New  York  standard.  Phila- 
delphia would  take  a  higher  color;  w^hile  there  is  nothing  too  high 
for  St.  Louis. 


I^utter-Making  on  tiie  Farm. 


Addrbss  by  H.  S.  MATTESON. 


Lndies  and  Gentlemen:     T  feel  right  at  home  here  because  they 
have  begun  \o  abuse  me  just  as  th^y  do  where  I  was  born.    One  man 
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accused  me  of  trying  to  steal  the  whole  citj — I  mean  the  city  library. 
I  don't  know  what  to  talk  about.  Mrs.  Busick  has  taken  the  dairy  on 
the  farm,  and  Mr.  Gurler  has  taken  the  same  line  that  I  wanted  to. 
The  best  butter  that  is  made  in  these  United  iStates  is  made  in  the 
private  dairy,  and  sells  for  the  highest  prices  in  the  markets  of  the 
world;  and  the  poorest  butter  I  ever  handled  in  my  life  was  made  in 
the  private  dairy,  and  it  hadn't  any  fixed  value  to  it  as  butter,  li 
would  do  for  axle  grease  if  you  didn't  care  anything  for  your  wagon. 
No  man  except  the  private  dairyman  has  any  right  to  enjoy  dairy 
work  at  all.  The  man  that  shoves  his  milk  off  onto  the  creamery  or 
milk  station  is  only  just  half  living.  He  is  just  about  half  a  dairy- 
man. I  am  not  opposed  to  creameries  and  milk  stations;  they  are 
the  salvation  of  this  country.  If  the  poor  daiiymen  that  you  can't 
get  down  to  the  business  of  making  good  butter  would  keep  their 
milk  at  home  and  make  up  that  poor  butter  we  would  all  die  of  it 
after  awhile.  I  have  been  up  and  down  the  earth  a  little  looking 
after  butter.  I  haven't  been  as  far  as  I  am  going  yet.  The  country 
would  lose  a  good  deal  if  the  creameries  and  the  factories  and  the 
milk  stations  were  to  be  dropped  out,  but  the  man  who  is  obliged  to 
patronize  them  is  only  half  a  dairyman.  Mrs.  Busick  told  you  how  to 
make  butter  better  than  I  can.  1  will  tell  you  how  to  spoil  the  but- 
ter down  at  the  barn.  I  will  go  down  to  the  bam  with  a  shiftless,  lazy, 
filthy  man  and  I  will  spoil  all  your  skill  and  you  cannot  help  yourself. 
1  will  take  a  dairyman  lilce  most  of  you  have  seen,  and  he  will  go  down 
to  the  bam  and  load  up  his  old  pipe  and  go  to  milking,  and  he  will  mUk 
and  smoke  and  smoke  and  mUk,  and  the  stables  haven't  been  cleaned 
out  for  so  long  that  you  can  smell  them  before  you  get  to  the  barn,  and 
after  he  gets  through  milking  some  neighbor  will  come  along,  and 
they  wiU  sit  down  on  a  bench  and  visit  until  the  milk  gets  cold^  and 
it  will  absorb  the  odor  of  the  pipe  and  the  odor  of  the  stable,  and 
after  awhile  he  will  take  it  to  the  house  and  the  wife  will  do  her  best, 
and  her  work  will  avail  nothing.  The  smell  of  that  butter  will  knock 
any  ordinary  man  off  his  feet  when  it  gets  a  little  old.  Then  take 
another  man  who  will  keep  his  stables  as  nice  as  you  please.  He  is  a 
crank  on  that  subject.  He  would  be  ashamed  to  have  his  neighbors 
see  his  bam  not  taken  care  of;  and  he  will  allow  his  cattle  to  drink 
where  it  isn't  fit  for  a  hog  to  wallow  in,  and  he  will  give  you  a  hitch 
there  that  the  best  dairyman  in  the  world  cannot  get  away  with.  Or 
he  may  have  an  animal  die,  or  something  of  that  kind,  and  he  thinks, 
**By  and  by  I  will  bury  it."  His  cows  feed  around  that  day  after 
day,  and  breathe  it  into  their  systems,  and  you  finally  have  it  in  your 
butter.  Seven  of  us  went  into  a  creamery  once  to  settle  a  difficulty 
about  some  milk  that  when  left  a  long  time  smelt  as  though  a  rat 
had  dropped  in  and  died.  We  found  out  that  an  old  dead  horse  had 
been  left  lying  where  thirty  head  of  cows  drank  and  then  laid  down 
and  chewed  their  cuds.  When  that  place  was  cleaned  up  and  a  pipe 
put  in,  the  very  same  creamery  went  on  and  sold  their  goods  on  the 
market  in  good  shape,  and  they  had  no  more  trouble.  If  a  man  takes 
the  best  care  of  his  cows  and  keeps  his  tables  clean  and  then  allows 
all  kinds  of  weeds  to  grow  in  his  feed,  he  wiU  ruin  the  most  skillful 
work  of  the  best  butter  maker  in  the  world.  To  be  sure  that  you  are 
going  to  have  the  cream  that  will  make  gilt-edged  butter  there  are 
some  things  that  you  must  have.    You  must  have  first  of  all  a  cow 
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that  is  capable  of  furnishing  good  mOk;  then  you  must  have  pure 
water,  pure  food  and  pure  air.  I  have  seen  dairies  of  from  60  to  120 
cows  where  the  bams  were  not  ventilated  as  they  should  be,  and  the 
owner  had  been  so  accustomed  to  the  odor  that  he  did  not  realize  it 
There  are  impurities  that  are  being  absorbed  in  the  very  pail,  of  milk 
that  is  left  to  set  there  awhile.  When  any  impurity  is  taken  into  the 
cows*  lungs  it  effects  her  whole  system.  Pure  food,  pure  air  and 
pure  water.  And  yet  a  man  may  have  all  of  these  and  not  have  any 
system  about  him — one  of  these  go-as-you-please  fellows  that  his  wife 
finds  out  that  he  comes  to  dinner  whenever  he  happens  to^think  of 
it,  and  he  goes  to  work  when  he  feels  like  it — and  he  will  spoil  the  best 
dairy  in  the  world.  And  yet  I  have  seen  men  that  had  established  a 
perfect  system  and  you  might  go  into  their  bams  to-day  and  you 
would  find  the  coldest  lot  of  animals  you  ever  saw.  I  find  that  some- 
how, somewhere,  in  the  makeup  of  the  cow  is  the  besit  chronometer  I 
have  found  yet.  You  go  into  my  stables  to-day  and  it  is  as  full  of 
light  as  this  hall  is  now,  and  the  cows  are  taking  a  sunbath,  and  they 
won't  look  at  you  at  all;  they  are  hard  at  work  trying  to  help  us  out 
of  our  finacial  trouble.  They  know  it  isn't  feeding  time  or  milking 
time  or  watering  time,  and  they  won't  pay  any  attention  to  you.  Go 
in  this  morning  about  5  o'clock  and  it  is  as  quiet  as  you  please,  but 
when  you  come  in  every  cow  will  get  up  and  look  around  and  get 
i^ady  for  business.  Then  go  down  after  breakfast  and  she  knows  it 
is  time  to  be  watered.  If  she  is  thirsty  she  is  uneasy  and  asking  **What 
is  wrong  this  morning?"  Then  we  feed  the  grain  after  that.  If  you 
don't  follow  a  regular  system  your  cows  never  know  what  is  going  to 
happen.  When  I  was  a  boy  I  would  eat  every  time  it  was  set  before 
me.  After  our  cattle  have  been  in  the  pasture  a  couple  of  weeks  I 
can  tell  ymi  if  you  tell  me  what  time  of  day  it  is  where  you  can  find 
my  cows  if  you  want  to  see  them.  I  can  tell  3'ou  within  fifteen  min- 
utes when  they  will  come  down  around  the  knoll  there  and  come  in 
sight  of  the  house.  I  mean  to  feed  them  so  well  and  treat  them  so 
well  that  they  will  want  to  be  milked  just  as  much  as  I  want  to  milk 
them.  As  the  food  makes  the  milk  they  feel  the  necessity  of  it  being 
drawn,  and  they  begin  to  work  on  it.  A  man  that  milks  this  morning 
at  4  o'clock  because  he  is  going  to  the  circus,  and  then  doesn't  get 
home  until  8  o'clock  at  night,  will  ruin  his  dair}^  The  milk  he  milked 
in  the  morning  wasn't  worth  half  price.  The  milk  he  milked  at  night 
is  not  fit  to  make  into  butter  or  cheese  either.  There  have  been  in- 
stances on  record  in  the  medical  works  of  the  country  where  the  dis- 
ease has  been  traced  to  the  child  being  brought  up  on  cow's  milk  and 
death  resulted  fi*om  that  disease  from  the  cow.  whei'e  the  milk  had 
been  rendered  impure  and  feverish,  and  the  child  died  of  a  nervous  dis- 
ease. Physicians  tell  us  that.  These  are  some  of  the  things  that 
come  in  to  spoil  the  scoring  of  the  butter  test.  Have  regularity  in  the 
handling  of  your  cattle  if  you  want  them  to  do  as  well  as  they  should. 
We  are  told  that  cleanliness  is  next  to  GU)dliness.  The  Bible  says  al- 
most the  first  thing,  that  "he  that  takes  therefrom  or  adds  thereto  shall 
suffer,"  but  maybe  I  am  getting  a  little  off.  Take  your  Bibles  and 
read  for  yourselves.  Just  put  cleanliness  in  ahead  of  Godliness  or 
have  it  right  next  to  it  and  you  will  find  that  it  will  pay  you.  That 
cleanliness  should  be  found  in  your  bams  and  in  every  particle  of 
food  you  feed.    It  should  be  found  just  as  much  in  Ihe  mangers  of  the 
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cows  as  it  should  in  your  pails.  I  fear  that  right  here  is  a  place  that 
a  great  many  think  they  are  all  right  in  their  practices.  They  allow  a 
little  waste  to  remain  in  the  manger  before  the  cows.  They  ought  to 
shovel  it  out  and  sweep  it  out  once  in  a  while.  Some  one  will  say  that 
no  one  but  a  crank  would  sweep  out  the  mangel's  of  his  cows.  A  man 
that  won't  do  it  ought  to  eat  off  the  same  plate  three  times  a  day 
without  having  it  washed.  A  cow  is  just  as  clean  about  her  food  as 
a  man  is.  They  have  just  as  fine  a  sense  of  what  is  clean  and  sweet 
as  we  have  if  we  give  them  a  chance.  A  gentleman  said  to  me,  "You 
have  blowed  and  blowed  about  pumpkins  for  butter."  I  said,  "Ikn;)w 
it,  and  I  will  blow  again."  He  said,  "Well,  of  all  the  musses  I  ever  got 
into  I  am  in  the  worst  one  now.  You  are  away  off  with  your  theory." 
I  said,  "I  will  go  over  to  your  house."  When  a  man  gets  up  and  tells 
me  that  I  am  away  off  I  feel  like  going  right  over  there.  I  went. 
There  the  cows  stood,  and  the  pumpkin  was  at  least  four  inches  deep 
in  the  mangers.  Nothing  but  slush.  He  gave  them  too  much  to  start 
on,  and  didn^t  clean  up  the  mangers.  He  said  he  hadn't  cut  any  for 
two  days,  and  they  wouldn't  eat  what  he  had  cut.  That  man  is  a  good 
man,  and  he  is  a  good  ways  from  being  a  failure.  He  is  a  well-posted 
fellow.  He  can  quote  Joshua,  and  is  well-informed  on  politics,  but 
that  stable  smelt  of  those  half-ripe  pumpkins.  If  you  can  get  your 
cows  to  stand  a  thing  of  that  kind  they  are  away  off  in  their  taste. 
That  man's  wife  and  I  sat  on  the  same  seat  at  school.  I  said,  "Jim, 
take  your  wife  down  and  let  her  run  the  bam  awhile,  and  we  will  see 
if  you  haven't  the  best  man  where  he  ought  to  be."  It  is  the  little 
things  that  spoil  the  good  butter.  A  man  should  treat  his  cow  as 
weU  as  he  treats  his  wife.  Treat  a  cow  just  as  you  would  any  other 
lady.  You  can't  get  around  it.  You  go  home  tonight  and  go  into  the 
barn  and  take  your  best  cow  and  yeU  at  her  from  the  time  you  begin  to 
•milk  until  you  get  through  and  if  it  doesn't  make  a  difference  in  the 
milk  yield  I  will  foot  it  home.  And  be  kind  to  your  wife,  too,  when 
she  is  working  the  butter.  I  mean  to  be  kind  to  my  wife  except  when 
I  am  trying  a  new  churn.  My  wife  will  say,  "Are  you  going  to  trj 
that?  You  know  just  how  it  will  be,  yon  will  get  mad."  I  go  at  it, 
get  a  little  red  around  the  gills,  and  look  at  the  watch  again,  and  by 
that  time  I  say  to  my  wife,  *^ou  had  better  go  over  to  your  mother's 
and  stay  a  few  minutes."  I  am  kind  to  her  except  at  these  times.  If 
you  wiU  only  be  kind  and  careful  and  follow  out  the  little  things,  the 
pure  air,  pure  water  and  pure  food,  and  regular  hours  of  work,  cleanli- 
ness in  every  sense  of  the  word,  all  through  the  barn  and  every  place 
else,  you  will  have  a  pretty  good  •tart.  Many  a  man — ^lots  of  them 
make  as  fine  butter  as  can  be  found  in  the  world — ^just  as  good  as  any- 
body can  make,  and  then  he  stops  right  there,  and  his  wife  will  say 
to  him,  ^^What  are  you  going  to  do  with  the  butter  this  fall?"  "Why 
I  don't  know.  We  wiU  have  to  send  it  to  the  commission  house  or  wait 
until  the  butter  buyer  comes  around."  The  buyer  comes  and  looks  as 
wise  as  Gurler  did  when  he  sampled  the  butter.  He  says  it  is  good, 
but  a  little  off  in  color.  If  the  color  is  all  right  the  salt  is  a  little  off, 
and  he  will  have  to  reduce  the  price  two  cents  on  the  pound,  and  all 
the  while  he  is  just  aching  to  get  that  butter.  That  farmer  knows 
that  his  wife  knows  more  about  that  butter  than  the  butter  buyer  does. 
He  win  look  as  though  he  thought,  "That's  so;  what  will  you  give  for  it?" 
And  he  sells  it    That  same  man,  if  he  has  a  fine  horse  to  sell  will  ask 
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every  man  that  comes  along  the  roads  if  he  wants  to  buy  a  horse.  Now 
why  not  advertise  your  butter  just  as  you  do  a  horse  or  cow. 
There  are  a  thousand  people  who  want  a  nice  package  of  butter  where 
there  is  one  that  wants  a  horse. 

When  you  get  on  the  cars  you  must  talk  to  somebody.  You. must 
find  out  who  your  fellow-passenger  is,  whether  he  is  married  or  not, 
where  he  came  from  and  where  he  is  going  to.  By  and  by  he  will  ask 
you  wbat  your  business  is.  Then  tell  him.  I  heard  a  man  at  the  hotel 
in  Ithaca  say  he  had  the  worst  work  to  get  butter  this  year.  I  said. 
•*I  am  a  butter  maker — my  wife  and  L*'  '*What  do  you  ask?"  **Thirty 
cents  a  pound."  He  said,  **I  have  only  been  paying  28  cents."  *Well," 
I  said,  "you  have  been  getting  28  cent  butter.  I  will  send  you  a  pack- 
age of  butter  and  you  pay  the  express  on  it,  subject  to  your  approval. 
If  you  don't  like  the  butter  you  just  drop  me  a  line  and  I  will  tell  you 
how  to  get  rid  of  it."  Suppose  it  would  have  to  go  into  a  commission 
house  and  sell  for  five  cents  less,  I  will  lose  five  cents;  but  in  two 
years,  if  that  butter  suits  him,  I  will  make  |50.00  off  that  man.  If 
you  are  not  cheeky  enough  to  do  that,  many  of  you  have  acquaintances 
in  the  city  that  you  have  always  known.  If  you  don't  go  to  the  city 
yourself,  just  drop  a  line  to  your  friends  and  ask  them  if  they  don't 
want  a  package  of  butter  shipped  on  their  approval.  Just  tell  them  to 
pay  you  in  proportion  to  what  that  butter  is  worth;  and  the  man  will 
go  right  over  to  the  grocery  store  and  ask  what  the  best  butter  is 
soiling  for  to-day;  and  it  will  always  be  five  cents  a  pound  more  than 
you  could  get  at  a  commission  house. 

There  are  at  New  Lisbon  four  dairymen  living  side  by  side.  One 
of  them  had  a  chum  down  in  Brooklyn.  I  said,  ^*Write  to  him.  He 
has  a  grand  good  business  there."  He  sent  a  package  of  butter  down 
to  that  fellow,  and  he  has  been  sending  it  for  nine  or  ten  years,  and 
this  year  shipped  8,000  pounds  of  butter  into  Brooklyn. 

I  am  giving  you  a  few  points  from  observation  and  experience.  I 
think  the  Gk>od  Book  says  that  where  a  man's  heart  is  his  treasure  is. 
And  then  they  tell  us  that  if  you  want  to  come  at  a  man's  heart  you 
must  go  through  his  stomach.  That  is  the  way  a  woman  would  do. 
When  I  come  in  to  dinner  and  find  everything  on  the  table  that  I 
like,  and  my  wife  passes  me  everything,  and  I  eat  and  eat,  and  after 
awhile  I  commence  to  grow  kind  of  happy  and  at  peace  with  the  whole 
world,  then  I  know  there  is  something  coming.  Your  wife  always 
knows  just  when  to  come  at  you.  She  says,  *1  saw  a  perfect  love  of  a 
bonnet  down  town,  and  it  only  costs  f 7.00  or  f8.00."  And  you  kind  of 
keep  listening  and  you  think  how  good  those  things  tasted,  and  the 
first  thing  you  know  you  go  right  down  in  your  pocket,  and  hand  out 
your  pocketbook  and  say,  "You  just  take  that  now  and  go  right  and 
get  that  bonnet."  The  same  thing  works  when  you  greese  a  man  with 
good  butter.    That  is  one  inducement  to  make  gOt-edge  butter. 
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THE    DAIRY    OOW.— HER    INDIVn)UALITY    AKD    MAN- 
AGEMENT. 


By  Prof.W.  H.  CALDWELL,  of  Pennsytvemia  State  CoU-tge. 


It  is  interesting  to  study  the  development  of  agriculture,  and  notice 
the  different  changes  that  have  taken  place.  As  the  population  in- 
creased, and  the  country  was  developed,  the  pursuit  seems  to  have 
I>assed  through  different  stages,  if  such  we  have  a  mind  to  tenn  them, 
each  time  adapting  itself  to  the  demand. 

When  the  land  was  first  settled,  the  farm  produced  all  the  farmer 
and  his  family  needed.  This  was  the  pioneer  stage,  and  crop  hus- 
bandry was  the  controlling  element.  The  raising  of  animals  or  the 
production  of  dairy  products  was  undertaken  only  so  far  as  the  home 
demanded.  The  necessity  of  maintaining  the  fertility  of  the  land  soon 
became  apparent.  More  attenton  was  paid  to  stock,  that  the  crop 
grown  might  be  fully  utilized  and  the  land  receive  back  the  valuable 
elements  it  had  so  freely  given  to  the  growing  planta  Then  comes  the 
period  of  extension.  Fiom  the  little  colony  on  the  picturesque  shores 
of  the  Atlantic  the  movement  has  been  westward.  You  are  all  aware 
of  this  progressive  movement,  and  the  changes  it  has  brought  about. 
During  all  this  time  the  operations  on  the  farms  have  been  mainly 
of  a  general  nature.  Growing  grain  still  remained  the  prominent 
feature,  and  stock  husbandry  was  confined  almost  wholly  to  the  pro- 
duction of  flesh. 

The  rapid  growth  of  transportation  facOities  soon  had  a  most  im- 
portant influence.  Figuratively  speaking,  this  enables  our  wheat  to 
come  thousands  of  miles.  Our  cattle  may  feed  upon  the  open  lands  of 
the  West  or  Southwest,  or  drink  the  waters  of  the  Amazon.  Our  most 
perishable  articles  must  come  from  nearby  the  place  where  they  are 
consumed.  Gradually  natural  causes  have  led  to  the  present  stage 
of  agricultural  progress,  in  which  Eastern  farmers  find  dairy  hua 
bandry  to  be  more  universally  successful.  In  the  East  the  dairymen 
are  the  progressive  farmers.  Their  calling  demands  skill  and  close 
attention  to  details.  During  the  last  few  years  many  inventions  have 
aided  the  work.  Experiment  stations  are  giving  a  great  share  of 
their  energy  to  the  study  of  the  principles  underlying  the  art,  and  in 
scattering  information.  They  are  always  ready  to  aid  when  called 
upon. 

A  very  intimate  friend  wrote  me  as  he  was  rolling  across  our  prai- 
ries to  his  far  away  home  in  Japan,  where  he  had  been  called  to  im- 
part the  results  of  the  progress  made  in  American  agriculture  to  the 
conditions  existing  in  that  empire,  "The  coming  American  farmer 
must  needs  be  a  broad,  well  educated  brainy  man."  How  true  this 
is!  How  much  this  necessity  is  observed,  as  sharp  competition  is  met 
with  in  business,  and  as  pressing  public  questions  demand  true  citi- 
zenship! To  this  end  agricultural  colleges  are  maintained,  and  en- 
deavors are  made  to  place  within  reach  of  the  dairymen  and  cream- 
erymen  such  information  as  a  well  organized  dairv  school  can  impart. 
13» 
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Nothing  calls  for  more  earnest  thought  or  more  careful  considera- 
tion than  the  dairy  cow.    Her  individuality  is  too  often  forgotten. 

At  previous  meetings  of  this  association  you  have  had  presented 
able  and  minute  descriptions  of  the  animals.  These,  as  well  as  the 
recent  tests  in  Chicago,  and  recent  experiment  work,  forcibly  illus- 
trate the  important  part  tjie  individuality  of  the  cow  plays  in  her 
profitable  production  of  dairy  products.  All  profitable  animals  do 
not  belong  to  one  breed — and  there  are  many  whose  only  certificate 
of  registration  is  their  actual  work  at  the  milk  pail  or.  chum.  They 
are  individual  animals.  Seek  them  among  what  you  have.  Breed 
from  them.  Like  begets  like.  You  will  thus  secure  animals  whose 
temperament  and  characteristics  are  for  the  purpose  you  desire.  It 
is  thus  a  question  of  cow,  not  bneed.  The  breed  may  be  left  to  the 
fancy  of  the  owner.  Many  of  you  possibly  remember  the  story  so  for- 
cibly told  by  ex-Gov.  Hoard,  on  the  experiences  of  a  breeder  of  swine 
at  one  of  the  Southern  fairs.  This  breeder,  having  had  his  patience 
taxed  by  the  people  passing  his  fine  pen  of  Berkshires  and  giving 
what  seemed  to  him  undue  attention  to  an  adjoining  pen  of  "razor 
backs,"  finally  accosted  an  observer  and  wanted  to  know  the  reason. 
The  reply  came,  "You  'uns  hain't  got  the  kind  o'  hogs  we'uns  wants; 
we'uns  want  a  hog  that'll  outrun  a  nigger." 

This  law  of  natural  selection  applies  with  equal  force  to  the  dairy 
cow.  The  progressive  dairyman  wants  a  dairy  cow  whose  lines  of 
temperament  and  functions  are  for  milk  or  butter,  as  may  be  desired. 
It  does  not  necessitate  fancy  bred  stock.  Don't,  however,  believe  I 
wish  to  raise  one  word  against  pedigreed  stock.  There  is  a  place 
for  it,  and  it  should  be  more  generally  distributed  than  it  now  is,  and 
farmers  should  be  more  eager  for  its  influence.  My  object  now  is 
to  take  the  problem  confronting  the  hundreds  of  dairymen  whose 
conditions  have  not  led  to  the  same.  Competition  and  economy  are 
forcing  them  to 

Improve  Their  Stock. 

This  lesson  of  individuality  should  be  a  most  encouraging  one  to 
them.  They  undoubt(M31y  have  many  a  fine  profitable  dairy  cow  in 
their  own  herds.  What  is  needed  is  to  have  some  plan  of  improve- 
ment. This  is  the  problem  I  now  present.  For  its  solution,  you  will 
readily  observe  that, 

Krst,  must  come  a  foundation  upon  which  to  build. 

Second,  a  means  of  improvement. 

Circumstances  often  make  it  not  practicable  for  a  dairy  farmer  to 
secure  aU  his  foundation  from  registered  stock  of  high  character. 
This  should  not  discourage  him.  With  a  careful  understanding  of 
the  general  character  of  a  dairy  cow,  one  may  select  from  his  own  sec- 
tion profitable  individuals. 

Three  years  ago  I  had  the  pleasure  of  lading  the  foundation  for  a 
herd  of  my  own;  finances  had  a  controlling  feature;  my  aim  was  to 
have  a  butter  breed  herd  of  cows.  I  selected  from  my  own  locality  some 
young  animals  showing  unmistakable  traces  of  Guernsey  and  Jersey 
blood.  I  chose  as  a  means  of  improvement  a  good  Guernsey  bull,  pur- 
chasing at  siime  time  a  young  heifer^  Having  managed  the  herd 
through  proxy,  I  am  not  able  to  give  as  definite  figures  as  I  would  like 
to.     All  that  i  can  say  of  the  result  is  that  I  now  have  a  good,  profitable 
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herd  of  young  cows,  and  when  it  was  my  last  privilege  to  spend  a  few 
weeks  with  them,  I  was  particularly  pleased  with  improvements 
which  had  come  through  this  grading  up.  I  can  now  see  a  lot  of 
young  heifers  all  taking  after  the  Guernsey. 

The  Massachusetts  Agricultural  Farm  has  kept  a  very  interesting 
account  with  a  hend  of  twenty  graide  cows  for  one  year,  November,  1890, 
to  November,  1891 : 

Dr. 

Cost  of  cows,  11,000  00 

Net  cost  of  feed,  November  to  May, 396  23 

Net  cost  of  feed.  May  to  November, 355  25 


f  1,751  48 
12,451  55 

Cr. 

37,628  spaces  of  cream  at  3%  cts., f  1,411  05 

12,480  gallons  skim  milk  at  2  cts., 249  60 

Calves  sold  from  herd, 40  90 

Value  of  cows  at  end  of  year, 750  00 

12,451  55 

Profit,   700  07 

The  average  weight  of  these  cows  was  990  pounds;  age,  eight  years. 

They  averaged  7,019  lbs.  2  oz.  of  milk,  and  308^  lbs.  of  butter  during 
the  year,  making  the  value  of  the  product,  f  83.03. 

The  net  cost  of  feed,  which  is  obtained  by  deducting  4-5  of  the 
fertilizing  value  from  the  groes  cost,  is  f37.57  per  head.  The  result 
is  that  the  College  was  able  to  pick  up  20  grade  cows,  feed  them  well 
for  one  year,  at  an  average  net  profit  of  ^45.46.  Can  not  others  do 
the  same,  and  is  not  this  a  desirable  foundation  for  anyone  to  build 
on? 

Two  years  ago,  our  Experiment  Station  wished  to  start  a  dairy 
herd.  They  chose  to  stairt  with  a  carefully  selected  herd  of  grades, 
in  hopes  that  in  a  few^  years  there  might  be  a  herd  on  the  farm,  the 
result  of  selfK^tion  and  improvement  at  the  hands  of  those  in  charge, 
and  an  example  of  the  easiest  and  most  economical  manner  in  which 
a  good  dairy  herd  can  be  built  up.  Three  car-loads  were  purchased. 
One  came  from  Indiana  county,  this  State,  and  contained  good  milk- 
ing cows,  showing  mainly  signs  of  Short-horn  blood. 

This  was  an  illustration  of  our  common  stock.  They  generally 
show  signs  of  this  breed.  We  found  in  this  lot  a  few  of  our  best 
cows.  Not  only  are  they  most  commonly  met  with,  but  such  an 
animal  is  valuable,  wherever  it  may  be  placed.  Their  most  im- 
portant characteristic  and  that  which  makes  them  of  special  interest 
to  us  now,  is  their  si)ecial  adaption  for  the  improvement  by  crossing 
with  other  breeds. 

It  is  easier  to  make  an  impression  upon  such  animals  than  upon  the 
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breeds  which  seem  more  tenacious  of  their  characteristics.  They 
will  give  to  their  offspring  size  and  good  milking  habits. 

Another  car-load  was  of  grade  Guernseys,  and  a  few  full  bloods. 
For  the  third  lot  came  a  car-load  of  grade  Jerseys.  In  this  instance  a 
Guernsey  bull  was  taken  as  the  means  of  improvement,  and  a  herd 
of  60  head  now  stand  in  our  stable,  which  prove  to  be  an  interesting 
family.  Xot  a  cow  was  kept  after  last  January  that  gave  less  than 
200  lbs.  of  buter  fat,  which  would  be  equivalent  to  250  lbs  of  butter. 
Four  of  them,  one  a  grade  Short-horn,  two  grade  Guernseys,  and  one 
full  blood  Guernsey,  produced  from  350  to  375  lbs.  of  butter  in  the 
year. 

These  are  but  instances  which  many  a  progressive  dairyman  can 
duplicate.  This  selection  of  such  a  foundation  and  means  of  improve- 
ment must  be  supported  by  intelligent 

Management 

This  I  would  divide  into  two  parts  for  your  consideration:  (1)  Tlie 
stable  life  of  a  dairy  cow;  (2)  The  finding  out  and  keeping  track  of 
the  results  of  each  animal. 

The  first  essential  is  to  provide  a  good  house  for  the  animals;  I 
would  include  in  that  all  that  was  for  the  health  and  comfort  of  the 
animals;  it  need  not  be  expensive,  but  warm,  well  lighted  and  venti- 
lated, and  with  good  sanitary  surroundings.  A  much  respected  in- 
structor of  mine  once  gave  us  advice  regarding  the  condition  of  our 
barns.  "Go  into  it  yourself,  and  if  you  would  be  willing  to  live  in  it, 
it  is  ready  for  your  stock."  A  plan  cannot  be  given  that  would  be 
adapted  to  all  surroimdings.  The  ideal  arrangement  is  to  have  the 
animals  in  a  stable  that  is  out  from  under  the  fodder,  and  not  over 
the  manure.  How  near  this  can  be  accomplished,  each  one  must  de- 
termine for  himself.  I  have  seen  it  accomplished  in  two  ways;  one 
by  building  the  stable  as  an  L,  and  the  other  as  a  lean-to  in  connection 
with  the  storage  barn.  With  proper  planning  and  the  use  of  trucks, 
the  labor  of  feeding  and  caring  for  the  animals  is  reduced  to  a  mini- 
mum. 

Especially  should  the  construction,  ventilation,  and  sanitary  sur- 
roundings receive  urgent  consideration,  when  so  much  attention  is 
directed  to  our  dairy  herds  as  at  the  present  time,  with  the  prevalence 
of  such  diseases  as  tuberculosis  and  abortion. 

The  animals  should  be  tied  so  as  to  give  as  much  freedom  as  possi- 
ble; a  simple  manger  answers  all  purposes,  and  is  easily  kept  clean 
ffud  sweet. 

The  feeding  of  dairy  cows  should  be  planned  under  two  systems, 
one  for  the  winter  and  the  other  for  the  summer.  The  first  thing  to 
take  account  of  is  the  products  of  the  farm;  the  nearness  to  railroad, 
whether  heavily  stocked  or  not,  and  the  size  of  one's  pocket-book,  will 
all  call  for  consideration  when  one  plans  for  supplementing  home 
supply.  A  well  filled  silo,  a  good  lot  of  clover  hay,  some  roots,  with 
possibly  a  little  com  stover  or  corn  fodder,  is  a  good  winter  supply 
of  coarse  fodder.  For  grain,  bran  and  gluten  will  furnish  bulk,  to  be 
properly  "t'nlanced  by  cotton  seed,  with  possibly  some  corn  meal,  as 
circumstances  warrant,  and  linseed  meal  as  a  corrective. 

Tlie  Cornell  Experiment  Station  experiments  show  that  pasture 
is  the  cheapest  food  during  the  summer.     On  the  other  hand,  at  the 
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Massachusetts  Agricultural  College,  as  well  as  at  our  own  Station, 
a  comparison  of  the  soiling  system  and  pasturing,  showed  soiling  to 
give  gi*eiiter  returns  in  general  herd  management  Our  exp:riment»5 
compared  the  two  systems  on  the  basis  of  their  food  content  and  its 
digestibility.  The  result  was  that  pound  for  pound  of  green  weight, 
pasture  grass  is  the  most  valuable  of  the  crops  compared,  clover  next, 
and  rye  third.  Corn  varies  greatly  in  value  according  to  the  time  of 
liarvesting.  Considering  the  work  from  a  financial  dtandpoinl,  we 
received  greater  return*  fi-om  our  soiling  system,  being  about  ^7  in 
case  the  grain  is  raised  at  home,  and  over  |15  if  the  proper  and  rich 
grains  are  brought  to  supplement  At  the  same  time,  when  there 
was  plenty  of  good  pasture,  and  the  farm  was  not  heavily  stocked, 
and  little  grain  bought,  it  seemed  an  open  question  whether  the 
soiling  system  would  show  as  much  advantage. 

The  Massachusetts  comparison  is  particularly  interesting.  Thirty 
acres  of  land,  about  4-5  of  it  good  grass,  the  balance  somewliat 
covered  with  stumps,  but  with  much  sweet  feed  between,  was  used  as 
a  i>asture  for  about  thirty  cows  and  heifers.  The  returns  in  cream 
sent  to  creamery  amounted  to  f454.96.  The  improvement  to  the  young 
stock  was  reckoned  at  |100,  making  a  total  return  of  ?554.96.  The 
land  was  cleared  of  stumps,  drained  and  then  furnished  green  fodder 
for  practically  32  cows.    The  gross  receipts  of  the  land  then  were : 

Cream,   ' |683  52 

Squashes,  25  tons,   250  00 

Potatoes,  1,522  bushels, 570  78 

Rye  and  straw,  128  00 

Turnips,  200  bushels, 20  00 

Total  gross  receipts,  f  1,G52  30 

Total  previous  season,  554  96 


This  leaves  a  balance  in  favor  of  the  crops  of  |1,097.34.  Deduct- 
ing from  this  the  labor  of  raising  them,  and  cost  of  fertilizers 
and  manures,  the  net  proceeds  in  favor  of  crops  was  |914.47,  against 
1554.96  for  pasture.  The  labor  of  improvement  in  draining,  etc.,  was 
not  taken  account  of,  as  it  was  permanent,  and  the  benefits  derived 
from  it  would  extend  over  several  years. 

Undoubtedly,  with  intensive  farming,  the  soiling  system  will  give 
greater  returns,  and  save  taxes  on  land,  a  serious  question  with 
Eastern  farmers.  In  case  of  soiling,  grain  will  be  fed,  and  the  general 
condition  of  pastures  requires  same,  or  the  feeding  of  soiling  crops 
some  portion  of  the  time.  The  waste  by  the  tramping  of  the  animals 
is  also  large.  Gluten,  bran,  and  linseed  meal  are  the  grains  most  de- 
sirable for  summer  feeding. 

After  all  the  careful  thought  and  planning  this  work  requires,  there 
is  yet  a  most  important  point  to  be  considered;  the  dairyman  must 
know  his  cows  as  individuals.  Mr.  Haris  Lewis,  a  successful  dairy- 
man, in  New  York,  once  questioned  the  practicability  of  the  dairy- 
man, under  average  conditions,  keeping  track  of  the  details  of  his 
herd.  His  own  herd  made  a  profit,  and  that  was  all  that  was 
needed.    A  friend  finally  pursuaded  him  to  keep  a  record  in  detail  of 
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his  work.  He  was  surprised  to  find  that  one-third  of  his  cows 
were  being  kept  at  a  loss,  another  third  were  barely  paying  their 
way,  while  the  remaining  third  were  not  only  giving  him  the  profit 
T3ut  also  making  up  the  loss  on  the  others.  He  quickly  got  rid  of  the 
unprofitable  ones.  It  is  the  only  way  in  which  we  can  keep  up  onr 
line  of  improvement. 

To  a  dairyman,  the  estimation  of  the  value  of  a  cow  by  her  yearjy 
piv>duction  of  butter,  has  become  of  utmost  importance.  Especially 
is  this  true  since  the  introduction  of  the  Babcock  test.  This  test  and 
ii  milk  »cale  furnish  a  ready  and  inexpensive  means  within  readi  of 
every  farmer.  He  should  set  his  standard,  and  all  animals  falling 
below  it  should  be  disposed  of. 

Two  years  ago,  the  dairy  herd  at  our  Experiment  Station  was 
started  on  this  plan.  At  the  end  of  the  first  season,  we  found  animals 
ranging  from  375  lbs.  to  103  lbs.  of  butter.  The  few  falling  below  200 
lbs.  were  disposed  of.  The  second  season  is  now  ended,  and  we  find 
but  two  or  three  below  250  lbs.,  and  as  others  have  come  into  profit, 
these  will  be  sacrificed. 

Duringthis  time  some  experiment  wark  has  been  conducted,  which 
may  be  of  interest  in  this  connection.  It  bears  especially  upon  this 
question  of  the  individuality  of  the  dairy  cow.  The  object  of  the 
work  was  primarily  to  study  the  influence  of  varying  quantities  of 
feed  upon  the  economy  of  butter  production.  Ten  animals,  represent- 
ing the  poorest  as  well  as  better  cows  of  the  herd,  were  fed  for  101 
*days  on  the  following  ration : 


reriod 

1. 

24  days,— 10.7  lbs. 

grain 

14.5  11 

ti 

II. 

21 

ii 

—13.0 

ii 

« 

15.9  ' 

i( 

III. 

32 

ii 

—15.1 

ii 

a 

15.1  ' 

ii 

IV. 

14 

ii 

—12.2 

ii 

a 

14.9  « 

a 

V. 

10 

ii 

—  8.5 

ii 

a 

12.8  « 

The  grain  consisted  of  a  mixture  per  hundred  pounds,  of  54^  lbs. 
com  meal,  27^  lbs.  wheat  bran,  and  18J  lbs.  linseed  meal.  Timothy  hay 
was  used. 

The  cost  of  the  food  in  the  different  periods,  the  value  of  the  butter 
and  the  net  profit  produced,  was: 


Period      I,     

"        n,     

"      III,    

;  "     IV,   

"      V,  

Comparing  the  periods,  the  following  results  are  shown: 
Starting  with  period  one,  when  the  average  cost  of  food  was  19.9 
cents,  an  increase  of  2.5  cents  in  cost  of  food  produced  an  increase  in 
the  value  of  the  butter  produced  ol  3.6  cents,  or  a  net  gain  of  1.1  cents 
per  cow,  amounting  to  27.2  cents  per  day  for  a  herd  of  twenty-five 
cows,  or  $72.50  per  year. 

A  further  increase  of  2.7  c(^nts  per  day,  making  the  ration  cost  25.1 
cents,  showed  no  increase  in  the  butter  product,  and  was  therefore  fed 
vat  a  loss. 
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29.6 
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32.4 

33.2 
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31.0 
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At  this  point  a  reduction  in  the  daily  cost  of  the  food  consumed  to 
20.1  cents  per  cow,  showed  a  net  gain  in  the  daily  profit  returned, 
of  3.5  cents  over  the  period  when  the  ration  cost  25.1  cents;  amount- 
ing to  1262.50  i>er  year  for  a  herd  of  twenty-five  cows. 

A  further  reduction  of  3  cents  i)er  day  in  the  cost  of  the  ration, 
making  the  average  cost  17.1  cents,  gave  the  smallest  net  profit  of 
any  period  in  the  experiment,  amounting  to  a  loss  of  G.3  cents  per  cow 
per  day  when  compared  with  the  ration  costing  20  cents  and  7.4  cents 
per  day  per  cow  in  comparison  with  a  ration  costing  22.4  cents. 

This  means  a  yearly  loss  on  twenty-five  cows  when  compared  with 
the  ration  costing  20.1  cents  of  f472.50,  and  $555.00  when  compared 
with  the  ration  costing  22.4  cents  per  day. 

This  shows  that  judicious,  liberal  feeding  plays  an  important  part 
in  the  profitable  production  of  butter.  From  these  experiments  it 
does  not  appear,  to  be  profitable,  in  the  average  case,  to  increase 
the  food  as  long  as  there  is  an  increase  in  butter  produced.  Beyond 
a  certain  limit,  as  at  the  end  of  the  second  period  in  this  experiment, 
the  increased  product  was  made  at  a  greatly  increased  cost  of  food. 
In  other  words,  the  limit  of  the  appetites  of  some  cows  is  beyond 
what  their  owner  is  warranted  in  giving  for  profit. 

It  would  seem  that  while  there  is  this  loss  from  over  feeding,  there 
is  a  greater  probability  of  loss  occurring  from  under  feeding,  in  ordin- 
ary practice.  This  point  of  profitable  production  varies  with  different 
animals. 

This  was  very  marked  in  my  experience  last  summer  with  one  of 
the  herds  in  the  Columbian  Dairy  Test.  One  animal  I  remember,  a 
grand  cow,  of  great  capacity,  who  ranked  first  in  the  Guernsey  herd, 
during  the  long  90-day  test.  She  was  then  fed  all  my  judgment  said 
she  would  profitably  consume.  In  tlie  following  30-day  test  I  was 
urged  to  crowd  her  more,  as  -  had  such  great  capacity,  size  and 
vigor.  I  did,  and  she  fell  from  her  foremost  place  to  fifth  in  the  herd. 
I  might  enumerate  many  instances  from  that  interesting  family  of 
twenty-five.  One  other,  a  daughter  of  a  cow  who  has  taken  first  pre- 
mium at  our  State  fair  three  years  in  succession;  hardy,  vigorous, 
never  having  been  dry  in  her  life,  and  who  never  refused  her  feed 
during  that  hard,  long  summer's  stabling.  At  one  time  I  tried  to 
crowd  her;  she  ate  the  food,  but  there  was  no  increase  in  product 

I  would  mention  the  third  animal,  one  of  the  smallest  in  the  herd; 
she  ate  fully  as  concentrated  food  as  any,  and  far  moi-e  in  proportion 
to  her  weight  than  some  more  than  one  hundred  pounds  heavier  than 
she,  or  the  ranking  ones.  Her  production  was  above  the  average  of 
the  herd,  yet  the  limit  of  her  appetite  was  far  beyond  the  period  of 
economy. 

The  fourth  animal,  the  last  I  shall  mention,  was  one  weighing  over 
1,000  pounds,  and  apparently  able  to  equal  any  of  the  herd.  She  could 
not  be  fed  up  to  her  most  profitable  limit  of  production  under  the 
conditions.  I  was  asked  several  times,  and  since  the  test  closed  one 
person,  who  has  been  discussing  the  results  of  the  work  at  public 
gatherings,  wrote  me,  wanting  to  know  "why  I  did  not  feed  this  cow 
more;  her  weight  would  not  allow  her  to  have  been  much  higher  fed." 
This  was  not  the  case.  I  tried  to  feed  hen  and  her  strength  was  not 
equal  to  the  task.  Several  times  was  a  cold  sponge  put  on  her  head  to 
keep  away  the  rush  of  blood.  Good  cow  that  she  was,  yet  her  indi- 
viduality did  not  allow  her  being  fed  like  the  others  of  her  size. 
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Coming  back  to  our  experiment  work  referred  to:  Not  only  was 
there  a  wide  difference  between  the  ten  cows  used,  but  the  same  is 
true  in  the  net  profit  returned  by  two  animals,  producing  practically 
the  same  quantity  of  butter.    For  example: 

Marguerite  gave  6,512  lbs*  of  milk  or  296  lbs.  of  butter;  Bamona 
gave  5,459  lbs.  of  milk  or.  279  lbs.  of  butter. 

Baring  differences  in  breeding,  Marguerite  would  have  been  re- 
garded the  superior  cow,  and  commanded  the  highest  price.  Eeferr- 
ing  to  the  daily  net  profit  returned  by  the  animals,  a  remarkable  dif- 
ference is  found  that  is  not  indicated  or  suggested  by  the  butter  or  milk 
records. 

Assuming  that  they  remain  fresh  for  300  days  and  taking  the 
average  net  profit  per  day  of  all  periods,  we  have  a  yearly  profit  for 

Marguerite  of,   |31  50 

Kamona  of,  61  50 


On  this  basis,  at  the  end  of  six  years,  which  for  this  case,  we  assume 
to  be  the  productive  life  of  a  cow,  and  disregarding  the  offspring,  they 
would  have  made  a  total  net  return  for 

Mai^erite  of,  |189  00 

Ramona  of, 369  00 


This  means  that  Marguerite  would  have  yielded  ten  per  cent,  com- 
pound interest  on  a  purchase  price  of  |106.00  while  Ramona  would 
have  paid  the  same  dividend  on  a  purchase  price  of  1208.00. 

Unquestionably  the  presumption  is  in  favor  of  the  animal  produc- 
ing the  largest  quantity  of  butter  per  year.  On  the  average,  this  is 
true,  but  the  most  successful  dairyman  has  to  deal  with  individuals 
rather  than  averages,  otherwise  it  will  be  impossible  for  him  to 
derive  the  greatest  possible  profit  from  his  business. 

These  facts  are  in  no  way  applicable  to  the  farmer  who  has  yet 
to  learn  what  each  animal  in  his  herd  is  producing;  to  him  the  use 
of  the  Babcock  test  and  milk  scales  is  of  paramount  importance.  But 
to  the  careful,  thoughtful  dairyman,  there  is  undoubtedly  an  oi)portu- 
nity  for  a  great  saving,  by  applying  the  feed  test  to  each  animal,  as 
well  as  the  butter  test,  and  weeding  out  those  animals  that  do  not 
make  satisfactory  return  for  the  food  consumed.  It  is  true  that  this 
involves  some  labor  and  pains,  but  requires  a  small  outlay  of  money. 
While  making  such  a  test  he  will  also  be  able  to  determine  the  quan- 
tity of  food  that  each  animal  requires  for  the  greatest  profit,  and  be, 
thereby,  doubly  repaid  for  his  labor. 

This  is  a  large,  open  field  to  travel  in;  a  thorough,  intelligent 
study  of  it  will  bring  profitable  returns.  Education  is  the  salvation 
of  dairying.  The  calling  demands  skill  and  close  atention  to  details. 
Push  on  with  your  best  and  brightest  hopes.  Success  comes  to  the 
deserving. 
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THIS  AND  THAT  ABOUT  DAmYING. 


Watering  Cows  and  Exercise. 


By  GBO.  M.  orris. 


From  a. financial  standiwint,  it  pays  to  provide  water  for.  the  cows 
in  the  bam,  and  give  no  exercise.  They  will  give  more  milk  for  a 
time  and  make  more  butter,  but  for  the  general  health,  and  tiie  good  of 
her  future  progeny,  we  think  it  is  best  that  the  cow  be  turned  out 
to  get  water,  and  at  the  same  time  get  some  exercise  going  to  and 
from  water.  Now,  we  know  that  the  cow  is  not  a  creature  given  to 
much  exercise,  but  we  have  observed  that  there  are  times  that  the 
cows  prefer  to  stand  or  move  about  in  the  sun  for  a  while,  not  caring 
to  enter  the  stable  though  the  door  be  left  open.  They  will  not  stay 
out  in  a  storm  of  their  own  accord.  In  ordinary  winter  weather  it 
is  better  to  stay  out  a  short  time,  but  not  long  enough  to  chilL  Cows 
fed  on  silage  require  less  water  than  cows  fed  wholly  on  dry  feed, 
and  it  is  very  seldom  we  can  get  our  cows  to  go  to  water  more  than 
once  a  day,  while  we  are  feeding  it;  but  on  dry  feed,  we  can  get  them 
to  go  and  get  water  twice  a  day.  A  cow  in  full  flow  of  milk  will  use 
more  water  than  cows  that  are  not.  Now,  cows  are  built  so  by 
nature  that  they  will  gorge  themselves  full,  if  left  to  have  their  own 
way,  whether  it  be  on  feed  or  water,  then  lie  oTi  stand  and  rumi- 
nate. We  have  offered  water  to  cows  at  different  times  in  the  day, 
but  as  a  rule,  they  will  fill  themselves  but  once.  If  they  take  any 
after  that,  it  will  be  only  about  one  half  of  what  they  drank  in  the 
morning. 

On  very  stormy  days,  it  is  better  to  water  in  the  stable,  if  possible. 
Now,  cows  that  are  grained  heavily  and  watel^d  in  the  stable,  with 
no  exercise,  have  a  higher  temperature  than  cows  that  have  been 
turned  out  and  watered  with  ordinary  spring  water.  This  is  no 
guess  work,  but  actual  observation  of  cows  treated  in  the  different 
ways,  by  taking  thein  temperature.  Water  and  exercise  should  go 
togeliier.  We  have  had  more  trouble  to  get  cows  with  calf  when  not 
exencised,  and  it  has  caused  no  little  amount  of  trouble  and  annoy- 
ance in  not  having  the  cows  fresh  when  we  wanted  them;  and  we 
have  seen  more  trouble  with  cows  that  are  tied  up  all  the  time;  and 
more  non-breeders'  develop  than  when  they  are  exercised.  To  be 
sure,  there  are  other  causes  for  cows  failing  to  breed,  but  we  think 
this  is  one  of  them ;  taken  as  a  whole  it  will  give  better  results  to  com- 
bine water  and  exercise. 

Shall  we  Raise  our  Cows  or  Buy? 

It  seems  to  be  getting  to  be  an  impossibility  to  buy  a  good  cow, 
You  can  buy  what  is  said  to  be  a  good  cow,  from  the  standpoint  of  the 
seller,  but  there  is  sometimes  a  wide  difference  between  the  opinions 
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of  the  parties  buying  and  selling.  They  will  tell  you  that  the  cow 
gives  so  many  quarts  a  day.  They  count  in  the  froth,  of 
course,  as  milk.  I  have  never  yet  been  able  to  get  as  much  milk 
out  of  any  cow  I  ever,  bought  as  the  owner  said  she  would  give.  The 
best  cows  I  ever  bought,  the  cows  giving  the  most  milk, 
and  the  richest  milk  were  hard  milkers,  their  owners  get- 
ting rid  of  them  on  that  account.  As  a  rule,  a  cow  will  not  do 
as  well  after  she  is  changed  from  one  place  to  another.  It  requires 
some  time  for  them  to  get  accustomed  to  the  different  methods  of  care 
and  feed.  We  invariably  over  feed  a  cow  brought  into  the  stable, 
feed  her  as  carefully  as  we  can.  It  seems  to  require  time  to  get 
cows  on  full  feed,  as  well  as  a  good  deal  of  patience. 

It  requires  a  great  deal  of  expense  and  patience  to  raise  one's 
cows;  a  careful  selection  of  the  heifers  of  the  best  cows  often  dis- 
appoint one  so  that  a  person  is  apt  to  get  discouraged,  this  way. 

A  careful  selection  of  heifer  calves  from  the  best  young  cows, 
cows  not  to  exceed  seven  or  eight  years,  are  sure  not  to  disappoint, 
for  a  cow  increases  in  value  up  to  almost  this  age,  and  invariably  be- 
gins to  go  down  the  way  they  came  up.  The  better  a  cow  is  fed,  the 
sooner  she  will  reach  her  zenith,  and  the  sooner  be  worn  out.  I  have 
often  raised  heifers  from  splendid  butter  cows,  and  their  first  calves 
were  better  than  their  last  We  do  not  approve  of  raising  calves  from 
too  immature  cows.  I  do  not  think  the  cost  of  raising  ones  calves 
will  exceed  the  cost  of  buying  them,  for  by  the  time  they  are  thirty 
months  old,  they  will  help  pay  their  way.  Then,  a  heifer  can  be 
moulded  into  a  good  butter  cow  by  judicious  feeding;  for  a  long  con- 
tinued feeding  of  rich  feed  will  invariably  tell  in  the  fat  in  the  milk. 
We  have  observed  that  heifers  out  of  young  cows  wene  better  feeders 
than  heifers  out  of  aged  cows.  Why  should  not  cows  be  bought  and 
sold  by  the  scales  and  Babcock  test,  a  value  being  put  on  them  for 
what  they  really  are? 

Jersey  cows  are  sold  on  their  butter  records. 

FilUng  the  Silo. 

Another  season  of  wilting  com  before  putting  into  the  silo,  makes 
us  more  in  favor  of  the  practice,  so  much  less  acidity  is  developed  in  the 
silage,  cows  eating  it  with  a  relish.  Now,  by  raising  the  big  Southern 
corn,  and  cutting  and  putting  in  to  shocks  of  ten  rows  wide  by  ten 
to  fifteen  deep,  we  have  a  very  large  shock  in  which  the  com  can 
mature,  or  rather  come  to  a  state  of  ripeness,  that  will  take  longer  to 
attain  on  the  stalk,  and  then  it  is  out  of  danger  of  frost;  and  by 
raising  the  large  com  you  can  get  so  much  more  to  the  acre. 

We  raised  a  field  of  com  that  was  put  in  late  on  account  of  the 
freshet  we  had  last  spring,  and  it  being  a  little  thick,  did  not  ear  any 
too  well;  so  we  put  the  binder  in  when  it  was  coming  in  to  roasting 
ears,  out  and  shocked  it  in  5  or  6  bundles  in  a  place,  waited  a  few  days, 
then  doubled  up  the  shocks,  tied  the  tops  together,  then  let  it  stand 
in  the  field  until  thoroughly  cured;  and  the  result  is  we  have  one  of 
the  finest  feeds  we  ever  fed.  We  only  feed  one  bundle  per,  day,  with 
silage  and  clover  hay,  and  the  cows  are  doing  well. 

Summer  feed. 

There  is  no  doubt  that  we  have  got  to  put  in  more  feed  for  the  cows 
in  summer  and  fall,  and  the  first  com  put  in  is  corn  for  the  cows; 
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for  it  should  be  at  a  good  state  of  maturity  before  being  fed.  A 
few  days  or  weeks  delay  causes  trouble  when  the  pasture  begins  to 
get  short.  It  seems  that  we  have  to  feed  cows  more  or  less  for  ten 
months  in  the  year,  they  finding  their  own  feed  in  the  pasture  from 
last  of  May  until  last  of  July,  when  lack  of  rain,  and  the  hot  sun 
dries  up  the  grass.  It  looks  now  as  if  we  should  have  to  put  in  an 
extra  silo  and  fiU  it  for  the  next  years'  drought  period.  Last  season 
an  extra  grain  ration  of  gluten  meal  and  what  grass  there  was  gave 
us  a  full  flow  of  milk,  while  there  was  a  decrease  of  30  per  cent,  per 
day  in  the  flow  when  wheat  bran  was  substituted  for  the  gluten  meal. 
Gluten  meal  fed  with  low  grade  flour  made  from  spring  wheat, 
makes  the  best  milk  producer  we  ever  fed. 

Ventilation. 

Ventilation  is  one  of  the  things  that  is  neglected  in  many  stables. 
We  have  visited  a  number  of  stables  where  there  was  no  possible 
chance  for  the  foul  air  to  get  out,  or  fresh  air  to  come  in.  The  sides 
of  the  stable  were  damp  from  moistune  from  the  cows^  breath.  A  cow 
uses  a  great  amount  of  air  per  day,  and  should  have  a  good,  fresh  sup- 
ply all  the  time.  Good  ventilator  ^afts  are  a  necessity,  as  they  draw 
the  foul  air  out  Where  Hie  ventilation  is  not  perfect,  there  is  more 
danger  of  contagious  diseases,  especially  lung  trouble;  and  as  good  an 
article  of  milk  or,  butter  cannot  be  produced  if  the  air  is  not  good. 

Carding  Cows. 

If  there  is  one  thing  that  is  done  in  the  cow  farm  that  pays  so 
much  for,  the  little  labor  expended,  it  is  carding  cows.  A  good  card- 
ing every  morning  is  a  necessary  chore  with  us,  and  we  firmly 
believe  that  we  get  more  milk  for  doing  it.  It  keeps  them  clean,  and 
makes  them  feel  good.  Cows  left  to  themselves  out  of  doors  will  do 
more  or  less  rubbing  against  trees,  fences,  posts,  or  comer  of  a  build- 
ing; and  the  rougher  it  is  the  better  they  like  it.  Cows  kept  in  the 
stable  most  of  the  time  are  deprived  of  this  privilege,  and  carding 
comes  nearest  filling  the  bill.  Cards  are  cheap,  and  with  one  in  each 
hand,  a  man  can  go  over  a  herd  of  cows  in  a  very  short  time.  Then, 
from  a  cleanly  standpoint,  if  for  nothing  more,  cows  should  be  carded; 
for  who  is  it  that  likes  to  milk  a  dirty  cow,  and  we  think  that  a  good 
deal  of  stable  odor  to  some  milk  comes  from  the  taint  being  absorbed 
through  the  pores  of  the  skin  into  the  blood,  and  from  blood  to  the 
milk. 

Absorbents. 

One  of  the  essential  articles  in  the  dairy  barn  is  absorbents  to  take 
up  the  liquid  manure  of  the  cows,  which  contains  nearly  all  the 
nitrogen.  According  to  some  writers  the  liquid  manure  from  a  cow 
is  worth  more  than  the  solid.  The  first  thing,  however,  is  a  tight 
floor,  so  that  it  cannot  escape.  Cut  straw,  saw  dust,  or  horse  manure, 
together  with  land  planter  to  hold  the  ammonia,  form  the  cheapest 
absorbents  we  can  get,  and  pay  many  times  over  their  cost.  Cut 
straw  will  take  up  three  times  the  amount  of  liquid  that  uncut 
will.  The  German  potash  salts  are  now  recommended  in  place 
of  plaster,  as  they  cost  not  so  very  much  more,  and  are  just  as  good 
or  better  for  holding  the  ammonia,  and  then  the  potash  they  contain 
are  very  needful  to  most  of  our  land. 
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AFTERNOON  SESSION. 

Opened  at  2  P.  M. 

Economy  of  Cattle  Foods. 
Demonstrated  by  use  of  chart. 


J.  B.  PHELPS. 


Fertilizers  in  One  Ton. 

Cotton  seed  meal,   |28.68  Pounds        226.8 

Linseed  meal, 21.42  "  1G0.8 

Wheat  bran, 11.65  "  116.5 

Clover  hay,  8.20  "  66.2 

Crushed  oats,  8.17  "  61.0 

Mixed  hay,   6.99  "  70.7 

Com  meal,   6.31  "  50.5 

Timothy  hay,  5.48  "  53.5 

Oat  straw, 2.58  "  11.5 

Wheat  straw,  2.21  "  22.0 

Com  silage, 1.28  "  11.8 

Mangolds,    1.00  "  10.3 

Butter, 48  "  2.8 

Potatoes,   2.02  "  22.5 

Milk,  2.80  "  21.4 

Wheat, 7.09  **  58.1 

Fat  pigs,  6.92  "  51.9 

Fat  sheep, 8.14  "  64.9 

Fat  calves,   10.55  **  87.6 

Fat  oxen, 11.80  "  83.1 

Cheese, 20.83  "  146.8 

The  left  hand  coljumn  represents  the  fertilizing  value  per  ton.  The 
right  hand  column  represents  the  pounds  of  fertilizers  in  a  ton. 

Mr.  Phelps.  You  have  listened  to  a  good  deal  of  talk,  much  of 
which  has  been  instructive,  and  I  suppose  you  are  all  tired.  It  is  em- 
barrassing for  me  to  talk  on  a  subject  that  I  suppose  many  of  the 
audience  know  more  about  than  I  do.  I  will  try  and  bring  out  some 
points  that  every  farmer  in  this  audience  can  understand. 

The  first  thing  that  occurs  to  me  in  the  economy  of  cattle  foods  is 
this:  It  is  very  poor  economy  for  you  to  undertake  to  regulate  your 
cattle  foods  in  a  cold  bam.  I  want  to  try  and  explain  that  to  you  so 
you  will  understand  it  fully.  We  are  today  in  Crawford  coointy  labor- 
ing under  a  disadvantage  by  having  cold  bams.    Now,  as  the  food 
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that  goes  to  the  cattle  is  to  support  the  animals,  and  the  butter  fat 
is  all  carbon  op  heat-producing,  you  see  at  a  glance  that  when  you 
are  making  butter  or  milk  it  is  economy  to  keep  them  from  expending 
too  much  of  that  material  in  keeping  themselves  warm;  and  you 
have  to  keep  your  cattle  warm  so  that  they  won't  use  it  in  keeping 
up  animal  heat.  Farmers  througrout  the  country  are  keeping  cat- 
tle warm  at  the  expense  of  food.  We  feed  cows  for  a  purpose;  and 
that  purpose  is  for  us  in  the  dairy  to  get  more  milk  and  butter  and 
make  more  cheese.  That  is  our  object.  These  foods  are  all  based  on 
certain  materials  that  go  to  make  up  the  products  of  butter  and  milk, 
these  foods  are  based  on  two  great  materials.  In  regard  to  scientific 
papers — we  have  an  idea  that  it  means  some  great  thing  that  we  can- 
not understand.  It  means  a  knowledge  of  truth.  Finding  out  the 
truth  for  truth's  sake.  We  want  to  know  solid  facts.  These  two 
things  that  go  to  make  up  cattle  foods  are  albuminoids  and  carbohyd- 
rates. Albuminoids  make  the  flesh  and  strength;  carbohydrates 
make  the  heat  In  feeding  it  has  been  demonstrated  that  the  relation 
existing  between  the  two  is  a  certain  per  cent,  of  the  one  and  a  cer- 
tain per  cent  of  the  other  that  goes  to  make  a  balanced  ration.  You 
must  learn  a  cow's  individuality  before  you  can  feed  intelligently. 

A  general  ration  for  a  general  purpose  of  all  'round  feeding  is  an 
average  of  about  1  to  5  or  6.  One  part  albuminoid  and  five  or  six 
parts  carbohydrates.  In  some  animals  that  are  inclined  to  lay  -on  fat 
you  want  to  change  that  ration.  Make  it  1  to  5.  Those  that  are^ in- 
clined to  give  milk  and  are  inclined  to  grow  poor  all  the  while,  give 
more  carbonaceous  food.  Give  them  more  of  the  fattening  properties 
and  they  will  do  better.  The  great  object  in  feeding  is  to  get  these 
ingredients  right.  All  foods  have  these  ingredients.  Suppose  oats 
are  a  short  crop,  and  worth  40  or  50  cents  a  brshel,  and  other  foods 
having  a  great  deJil  of  albuminoids  are  cheaper.  Better  sell  the  oats 
and  buy  the  other  product  to  balance  it  with.  If  you  have  an  article 
that  is  worth  more  to  sell  than  to  feed,  sell  it  and  get  an  article  that 
you  want  at  a  cheaper  price.  It  is  expensive  to  feed  the  dear  foods 
unless  you  can  balance  them  up  with  cheap  foods.  The  cheapest  food 
that  I  can  feed  is  ensilage.  Balance  it  up  with  other  foods  that  you 
can  find.  It  is  the  cheapest  food  and  the  most  suitable  food  that  you 
can  find  for  the  animal;  especially  in  the  winter  time.  We  find  out 
that  when  the  cold  days  of  winter  came  that  we  want  something  that 
will  remind  us  of  summer.  In  the  summer  when  we  have  lots  of  fruit 
and  garden  stuff  we  can  store  them  and  eat  them  in  the  winter  time. 
And  it  is  not  a  bad  thing  to  do,  either.  But  we  go  on  feeding  that  same 
old  ration  of  timothy  hay  to  our  cattle  from  fall  to  spring.  When  you  sit 
down  to  eat  you  balance  your  own  ration.  You  don't  eat  all  bread  or 
all  potato.  You  don't  eat  one  kind  of  food  until  you  satisfy  yourself. 
Now,  the  cow  in  your  stable  has  to  depend  on  your  intelligence  for  her 
support.  You  must  balance  her  ration  for  her  and  then  she  will  give 
satisfactory  returns.  Last  fall  I  had  ensilage,  and  it  was  a  very  poor 
year  for  oats,  and  I  cut  my  oats  green.  I  fed  those  oats  in  the  bundle 
to  my  cows.  I  got  com  meal  and  bran.  It  was  the  best  I  could  do. 
My  cows  were  not  doing  as  well  as  I  thought  they  ought  to  do  in  the 
amount  of  butter  they  turned  out,  and  I  knew  I  wasn't  feeding  a  bal- 
anced ration.  I  knew  T  wasn't  feeding  right,  and  I  thought  I  would 
get  some  linseed  meal,  but  the  demand  for  it  was  so  great  that  the 
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price  went  up  and  it  was  too  high  for  me.  The  next  best  thing  was 
cotton  seed.  I  knew  it  was  very  strong.  I  got  cotton  seed  meal  at 
last.  I  was  feeding  fourteen  cows  and  getting  fourteen  pounds  of 
butter,  on  ensilage  and  a  sheaf  of  oats  at  noon,  40  pounds  of  ensilage 
a  day,  and  corn  meal  and  bran,  at  a  cost  of  16  cents  a  day  to  each 
cow.  That  is  what  it  cost  me,  reckoning  two  and  one-half  tons  of 
ensilage  equal  to  a  ton  of  good  hay.  I  was  getting  fourteen  pounds 
of  butter  at  a  cost  of  16  cents  a  cow  from  fourteen  cows.  That  is  a 
pound  a  head  from  each  cow.  I  got  a  carload  of  cotton  seed  meal  and 
commenced  feeding,  and  in  a  week's  time,  to  my  surprise,  I  got  18 
pounds  of  butter  at  a  cost  of  14  cents  per  day  per  cow.  I  told  my 
son  that  that  knocked  the  theory  right  out,  of  not  feeding  butter  fats 
into  a  cow.  Here  were  the  facts,  and  they  are  stubborn  things.  This 
is  what  I  got  with  about  the  same  amount  of  milk.  It  is  generally 
considered  by  the  experiment  stations  that  the  casein  and  solids  run 
parallel  with  the  butter  fats.  If  you  want  more  butter  out  of  a  cow 
you  must  increase  her  quantity.  Here  I  got  four  pounds  more  of  but- 
ter from  the  same  quantity  at  a  less  cost  than  I  had  before.  I  got 
thirty  cents  a  jwund  for  my  butter.  That  is  my  experience  in  re- 
gard to  this  balanced  ration.  I  began  to  think  about  these  things, 
and  about  what  others  were  doing. 

There  is  one  other  thing  I  want  to  speak  of  in  regard  to  concen- 
trated foods.  Most  men  think  they  must  feed  what  they  have  on  the 
farm  and  must  raise  all  their  foods  on  the  farm.  I  don't  altogether 
agree  with  them.  I  will  raise  my  carbohydrates,  my  cheap  foods,  on 
the  farm,  and  I  will  buy  my  albuminoids  to  balance  it  with,  and  tiien 
I  have  it  back  on  the  farm  as  a  fertilizer.  Hosts  of  men  today  are 
feeding  timothy  hay  and  carbonaceous  foods  and  buying  feed  in  the 
spring  at  |28  to  $30  a  ton.  It  is  a  question  whether  the  farmers  will 
stand  it  in  a  few  years  if  they  keep  on  with  that  kind  of  business.  The 
best  fertilizer  I  can  find  is  the  whole  fertilizer  from  the  cow  stable, 
and  applied  directly  to  the  surface  of  the  soil  as  fast  as  made.  The 
fertilizing  business  comes  in  here.    Keep  up  the  fertility  of  the  farm. 

You  can  take  a  farm  at  four  or  five  thousand  dollars  today  and  farm 
it  four  or  five  years  and  then  have  a  bank  account,  but  your  farm  is  no 
better.  I  would  rather  have  it  there  where  I  know  no  man  can  get 
it.  It  is  solid.  I  have  u  chart  here  that  was  taken  from  the  chart  of 
cattle  foods  at  Ck)rnell  University,  and  I  got  it  copied  to  use  on  this 
occasion.  It  will  show  us  what  fertilizers  are  worth.  The  question 
is  often  raised,  "What  part  of  foods  do  the  cattle  retain?"  I  don't 
know.  I  have  seen  it  in  print,  and  I  wrote  to  Dr.  Armsby  about  it  He 
wrote  me,  "On  an  average  of  70  to  80  per  cent,  of  all  foods  go  to  excre- 
tion." So  you  see  the  necessity  of  feeding  something  strong  in  ferr 
tilizing  qualities.  These  are  based  upon  the  commercial  value  of  fer- 
tilizers. We  have  nitrogen,  phosphoric  acid  and  potash  in  all  fer- 
tilizers. These  sell  in  the  market  at  so  mucli  per  ton.  Ammonia  is 
worth  seventeen  cents  per  pound;  phosphoric  acid  and  potash  from  six 
to  seven  cents.  The  best  phosphates  we  have  are  strongest  in  am- 
monia and  nitrogen.  We  have  cotton  seed  meal  worth  $28.68  per 
ton,  and  70  per  cent,  of  that  goes  back  as  fertilizer  on  the  farms.  We 
pay  ?28  to  |30  for  phosphates,  and  70  per  cent,  of  them  will  go  back 
on  the  farm  as  a  fertilizer.  Linseed  meal  f 21.42;  clover  hay  f8.20; 
timothy,  f5.48  a  ton.    Clover  hay  is  worth  today  about  f2  more  a  ton 
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as  a  fertilizer,  than  timoth.y  hay.  Com  silage  is  |1.28;  mangolds 
about  the  same.  Butter  48  cents.  That  is  all  the  fertility  in  a  ton  of 
butter.  Potatoes  |2.02,  and  milk  |2.08.  Kot  as  good  as  clover  hay. 
Cheese  is  worth  |20.83  as  a  fertilizer,  because  the  albuminoids  ai*e 
concentrated  in  the  cheese  out  of  the  milk.  I  presume  that  is  right  I 
have  no  reason  to  question  it.  The  question  arises  now,  *^Which  is 
the  most  economical  in  feeding,  taking  all  things  into  consideration?" 
Are  we  feeding  right?  We  are  feeding  timothy  hay  today  and  buying 
phosphate  in  the  spring.  Cattle  don't  care  anything  about  it  in  par- 
ticular. They  will  live  on  timothy  hay,  and  so  would  we  live  if  we 
hadn't  anything  but  com  bread  to  eat  between  this  and  next  spring. 
Isn't  it  economy  to  feed  some  of  these  concentrated  foods  instead  of 
buying  fertilizers  in  the  spring?  Isn't  it  economy  to  take  linseed  meal 
and  spread  it  on  our  farms?  The  increased  fertility  of  our  farms  in- 
creases our  bank  accounts,  makes  more  milk  and  butter  and  makes  us 
happier. 

Discussion. 

Mr.  Denny.  Would  linseed  meal  have  given  you  better  results  than 
cotton  seed? 

Mr.  Phelps.  No,  it  won't  do.  The  ensilage  business  comes  in  here,  too. 
We  want  the  ensilage  in  the  winter  for  the  cattle  just  as  we  want 
the  cherries  and  the  berries  that  the  good  wife  has  canned.  Make 
summer  for  the  cow  by  keeping  her  warm  and  feeding  her  summer 
food. 

Question.    Is  that  feeding  the  old  process  or  new  process  meal? 

Mr.  Phelps.  It  is  the  new  process  meal.  It  is  quite  an  oily  meal. 
There  is  a  little  more  oil  in  the  old  process  than  in  the  new. 

Gathering  Up  the  Crumbs. 

Mr.  Matteson. — ^It  would  do  every  farmer  in  the  State  of  Pennsyl- 
vania good  to  have  these  tables  showing  the  fertilizing  value  of  the 
makeup  of  the  composite  parts  of  all  these  foods.  Your  experiment 
station  sends  out  these  thinga  If  you  haven't  your  name  on  the  list 
at  the  experiment  station,  send  him  your  name  and  you  will  get  all 
these  things.  I  want  to  speak  of  tlie  positive  proof,  that  the  gentle- 
man said  he  had,  that  he  had  increas(»d  the  butter  fats.  As  I  under- 
stand, just  previous  to  that  time  he  had  been  feeding  an  unbalanced 
ration.  There  is  the  point  exactly.  I  claim,  and  my  experience  of  25 
years  backs  up  that  claim,  that  a  cow  cannot  be  fed  above  or  beyond 
her  normal  limit;  that  is,  what  she  is  brought  up  to,  but  a  man  may  be 
handling  that  cow,  and  he  doesn't  feed  her  a  balanced  food,  nor  suf- 
ficient food,  and  another  man  who  has  the  skill  takes  that  cow,  and  to 
and  behold!  pretty  quick  she  not  only  increases  the  amount  of  milk 
but  the  butter  fats  will  be  increased.  You  are  simply  getting  the 
cow  up  to  where  she  belongs.  Suppose  you  board  an  engine  that  was 
built  having  certain  possibilities.  There  are  two  men  running  that 
engine  that  are  not  feeding  her  fuel  enough  to  make  the  steam  she 
needs.  She  needs  steam  enough  to  do  what  she  was  built  for,  but  you 
test  her  and  vow  cannot,  to  save  you,  get  more  than  30  miles  an  hour 
out  of  her.  You  go  back  to  the  man  and  tell  him  that  engine  is  a 
failure.    He  gets  on  there  and  takes  a  man  with  him  to  handle  the 
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throttle  and  somebody  to  feed,  and  she  runs  right  up  to  where  she  be- 
longs, and  does  it  handsomely,  just  as  he  said  she  would.  A  cow  is 
built  on  the  same  principle.  There  is  a  piece  of  machinery  that  is 
bom  and  bred  for  a  particular  purpose,  and  when  a  good,  skilled  man 
gets  hold  of  her,  she  goes  right  up  to  where  she  belongs.  Why  not 
shove  her  up  to  any  amount  of  butter  fat  that  you  have  a  mind  to.  I 
want  every  man  in  the  audience  that  has  tested  his  cows  individually 
with  the  Babcock  test  to  see  what  they  were  doing,  to  raise  his  hand. 
(Eight  hands  raised.)  That  is  a  better  percentage  than  we  found  in 
my  state  last  week.  In  one  of  the  largest  butter  counties  in  the  State, 
where  the  court  house  was  filled,  I  asked  the  janitor  what  the  estim- 
ate of  the  crowd  would  be,  and  he  said  about  250,  and  only  four  men 
had  tested  their  cows  individually.  How  do  you  know  whether  you 
are  feeding  butter  fats  in,  or  whether  you  are  getting  all  you  can  or 
not?  You  will  be  awfully  surprised  when  you  test  your  cows  to  see 
what  a  load  you  have  been  carrying.  You  have  heard  it  said  that 
one- third  of  the  people  are  running  in  debt  every  year;  one-third  just 
paying  expenses,  and  the  other  third  have  to  get  down  to  business  to 
support  the  whole  family.  When  you  come  to  test  your  cows  you  will 
find  that  from  some  you  get  about  2  per  cent,  of  butter  fat,  and  you 
will  go  to  work  and  do  your  level  best  and  she  will  soon  increase  the 
amount  of  milk,  but  the  amount  of  butter  fat  will  remain  the  same.  J. 
S.  Woodard,  one  of  the  best  dairymen  I  know,  sells  off  everything  he 
has  for  beef.  He  went  right  around  among  the  farmers  last  fall  and 
bought  up  all  the  farrow  cows  he  could.  He  takes  them  home  and 
feeds  them  scientifically,  for  he  is  a  scientific  feeder.  He  understands 
it  He  doesn't  ask  any  man  to  balauce  up  the  ration  for  him.  He 
builds  up  the  frame,  and  does  as  any  man  ought  to  do,  and  makes  a 
good  profit  out  of  it.  You  test  your  cows.  I  wish  every  man  here 
could  feed  butter  fats  into  the  milk. 

Mr.  Phelps.  I  believe  today  that  there  are  a  great  many  cows  in 
the  country  that  are  good  cows  if  you  will  only  develop  them.  Lots  of 
the  cows  you  are  keeping  today  are  running  you  into  debt.  We  must 
study  the  individuality  of  our  cows  and  know  what  they  are  doing. 
In  regard  to  this  butter  test,  I  will  give  a  litle  experience.  Last  year  I 
was  convinced  that  I  must  have  a  Babcock  tester.  I  had  it  fixed  in 
m^  own  mind  that  certain  cows,  were  just  the  cows.  The  first  four  I 
tested  I  thought  the  result  was  wrong.  Then  I  tried  it  again  with 
the  same  result.  I  said,  'T!  will  try  once  more,"  and  I  tried  it  again 
with  the  same  result.  I  said,  'There  is  no  use  in  trying  any  further 
with  this  thing."  Last  year  I  was  making  butter,  as  I  am  this  year, 
and  it  was  tight  nipping  to  make  a  pound  of  butter  from  a  cow.  Last 
spring  I  fed  well  and  had  my  cows  in  good  condition,  and  eight  of  them 
went  to  the  shambles.  This  year  I  am  keeping  24  cows  and  am  making 
from  24  to  28  pounds  of  butter  a  day.  I  have  increased  four  pounds  a 
day. 

Mr.  Matteson.  A  Babcock  milk  tester  costs  fS.OO.  These  young 
farmers  think  that  that  is  too  large  an  amount  to  spend  these  times, 
but  I  will  tell  you  how  to  do  it.  Get  the  machine,  and  instead  of 
lending  it,  if  your  neighbors  want  to  test  their  milk  have  them  bring 
it  over  to  your  house  and  test  it  for  them,  and  they  won't  hurt  the 
machine.  If  yon  cannot  do  that,  take  a  test  by  weighing  the  milk; 
cream  it  and  chnm  it  and  weigh  the  butter  and  test  it  and  eat  it.  But 
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get  a  tester  if  you  can.  Put  down  the  name  of  every  cow  and  the  day 
of  the  month  you  tested  her,  and  everything  about  it.  Then  go  right 
along  down  through.  If  you  have  twenty  it  will  take  you  almost 
seven  days,  testing  three  a  day,  but  you  have  no  idea  how  interested 
you  will  become  before  you  get  through.  You  will  find  a  cow  that  is 
not  worth  anything.  You  will  probably  find  a  big  cow  there  that 
gave  lots  of  milk,  and  you  get  about  12  ounces  of  butter  from  her  in 
a  day;  and  right  beside  her  is  a  litUe  scrubby  thing  that  gives  about 
two-thirds  as  much  milk  and  you  get  24  or  26  ounces  of  butter.  Some 
how  or  other  that  other  cow  makes  you  awful  sick  at  your  stomach. 

%r.  Heydrick.  The  time  is  slipping  away,  and  we  must  elect  of- 
ficers or  we  will  have  an  empty  house  to  do  business  in  pretty  soon. 

Report  of  Committees. 
Discussion  about  running  factories  on  Sunday. 

Report  of  the  Committee  on  Resolutions. 

Whei-eas,  We,  the  members  of  the  P.  S.  1).  A.,  do  believe  that  much 
good  would  result  to  the  dairy  interest  of  Pennsylvania  by  the  pub- 
lication of  the  proceedings  at  an  earlier  date  than  has  been  custom- 
ary. And  we  further  believe  that  the  report  could  be  published  at  a 
date  soon  after  our  annual  session  without  much  additional  cost. 
Therefore,  resolved,  That  the  President  of  this  Association  appoint 
a  committee,  whose  duty  it  shall  be  to  make  an  earnest  effort  through 
our  next  legislature  to  have  an  appropriation,  if  such  is  necessary,  suf- 
ficient to  defray  the  expense  of  the  publication  of  the  said  report,  and 
not  less  than  tliree  thousand  copies  be  printed. 

J.  B.  PHELPS, 
JOHIST  FOX, 
S.  N.  CHASE, 

Committee. 


Report  of  Committee  of  Audit. 

We  have  made  an  examination  of  the  books  and  vouchers  of  the 
Secretary  and  Treasurer,  and  find  them  to  be  correct,  which  we  re- 
spectfully submit. 

G.  D.  HEATH, 
M.  G.  BEATTY, 

Committee. 


Report  of  Committee  on  Membership. 

Your  committee  find  that  so  much  liberality  has  been  practiced  by 
the  Association  towards  all  those  who  have  attended  our  meetings, 
regardless  of  membership,  that  the  incentives  to  become  enrolled  have 
been  reduced  to  a  minimum.  Yet,  we  find  that  the  pride  of  the 
American  citizen  in  his  institutions  is  keenly  alive;  and,  appealing  to 
this  patriotic  appreciation  of  our  society,  the  following  farmers  and 
dairvmen  havo  been  enrolled  as  members 
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0.  B.  McDowell,  Dicksonburg,  Pa. 

A.  D.  Root,  Bear  Lake.  Pa. 

R.  P.  Beatty,  Cleveland,  O. 

Prank  Mantor,  Conneautville,  Pa. 

Andrew  Bossard,  Meadville,  Pa. 

A  W.  Wall,  Espyville,  Pa. 

Wm.  M.  Ross,  CentervUle,  Pa. 

W.  A.  Porter,  Freehold,  Pa. 

Chas.  Proctor,  Ovid,  Pa. 

H.  S.  Matteson,  Morris,  N.  Y. 

J.  D.  Philips  &  Son,  Warren,  Pa. 

J.  H.  Garwood,  Dicksonbui'g,  Pa. 

A.  H.  Olmstead,  Spring  Creek,  Pa. 

John  Almon,  Meadville,  Pa. 

Arthur  C.  Sears,  Freehold,  Pa. 

C.  R.  Slocum,  Meadville,  Pa. 

A.  W.  Neadean,  Harmonsburg,  Pa. 

W.  Dart,  Hayfield,  Pa. 

E.  A  Elston,  Spartansburg,  Pa. 

A.  J.  Aikens,  Spartansburg,  Pa. 

C.  S.  Clark,  Meadville,  Pa. 

A.  Kahler,  Meadville,  Pa. 

S.  Niedeveiter,  Marble,  Clarion  county,  Pa. 

Mfe.  Emily  L.  Judd,  Meadville,  Pa. 

T.  M.  McKINlSTEY, 
G.  H.  St  JOHN, 
BENJ.  GULP, 

Committee. 


Report  of  Committee  on  Intelligence  and  Nominations. 

Your  committee  respectfully  report :    Persons  seeking  situations  as 
cheese  makers: — 
E.  O.  Biggin,  three  years  experience. 
Charles  Douglas,  J.  L.  Wykoff  as  reference. 
P.  R.  Cooper,  of  Rundells,  Pa. 

Nominations. 

First  Vice  President,  J.  C.  McClintock,  Crawford  county.  Pa. 

Second  Vice  President,  Hon.  J.  C.  Sibley,  Venago  county,  Pa. 

Third  Vice  President,  George  M.  Orris,  Crawford  county,  Pa. 

J.  B.  Phelps,  Crawford  county,  Pa. 

M.  L.  Freeman,  Crawford  county,  Pa. 

John  S.  Kean,  Crawford  coointy,  Pa. 

L.  C.  Magaw,  Crawford  county,  Pa. 

Henry  Port,  Erie  county,  Pa. 

A.  L.  Wales,  Erie  county.  Pa. 

W.  T.  Everson,  Erie  ^county,  Pa. 

Wm.  Marsh,  Erie  county,  Pa. 

Chas.  Lott,  WaiTen  county,  Pa. 

H.  S.  James,  Venango  county,  Pa. 

T.  S.  Strohecker,  Venango  county.  Pa. 
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F.  J.  Forker,  Mercer  county,  Pa. 

T.  J.  Mellinger,  Lancaster  county,  Pa. 

Thomas  Magee,  Centre  county,  Pa. 

Wm.  Darlington,  Chester  county.  Pa. 

R.  S.  Caldwell,  Washington  county,  Pa. 

Jos.  Dillingham,  Montgomery  county.  Pa. 

Leonard  Rhone,  Centre  county,  Pa. 

J.  M.  Shields,  Jefferson  county.  Pa. 

GEORGE  SPITLER, 
C.  W.  HEYDRICK, 

Committee*. 


REPORT  OP  COM:\nTTEE  ON  UTENSH.S,  BUTTER  EXHIBIT, 

ETC. 

Mr.  President:  Your  committee  would  respectfully  submit  the  fol- 
lowing report: 

Butter  Salt 

Mr.  R.  P.  Beatty,  representing  the  United  Salt  Company,  of  Cleve- 
land, Ohio,  at  the  request  of  the  convention,  called  attention  to  the 
chemically  pure  salt  manufactured  by  the  company  he  represents, 
branded  **Renown."  He  made  some  interesting  tests  showing  the 
presence  of  lime  and  magnesium,  which  are  found  in  all  salts  not 
chemically  pure. 

The  salts  tested  were  the  Renown,  Genessee,  Worcester,  and  Dia- 
mond Crystal.  The  Renown  showed  no  trace  of  lime,  the  Diamond 
Crystal  a  slight  trace,  while  both  the  others  showed  a  very  consider- 
able quantity  by  comparison. 

A  barrel  of  salt  of  the  Vacuum  Pan  Dairy  Salt  brand  was  on  ex- 
hibition, being  examined  by  many  dairymen,  who  remarked  the  fine- 
ness of  grain  and  readiness  to  dissolve.  The  exhibitor  was  R.  M. 
Boyd,  of  Raccine,  Wis. 

The  Vermont  Farm  Machine  Company  exhibited  a  United  States 
Cream  Separator,  dairy  size,  with  rated  capacity  of  300  pounds  of 
milk  per  hour;  and  a  Babcock  Milk  Tester,  which  did  godo  service  on 
the  public  platform  in  the  hands  of  Mrs.  Kate  M.  Busick,  who  made  a 
practical  explanation  of  the  test.  This  separator  was  not  tested  for 
lack  of  milk,  but  the  agent  claimed  for  his  machine,  strength,  dur- 
ability, and  perfect  work.  The  separated  milk  comes  out  at  the  bot- 
tom instead  of  at  the  top.  We  believe  the  merits  claimed  for  it  are 
justified. 

The  DeLaval  Baby  Cream  Separator  No.  2,  was  on  exhibition,  and 
attracted  merited  attention.  This  is  a  well-known  and  very  excellent 
machine.  The  agent  claimed  that  it  required  less  power  to  run  than 
any  other  machine,  with  a  motion  one-third  lower.  The  machine  was 
not  operated. 

The  Columbia  Separator  was  accompanied  by  a  boiler  and  engine. 
This  seemed  to  be  something  new,  and  won  its  share  of  attention. 
There  are  three  sizes,  the  one  on  exhibition  being  No.  2,  with  a 
70-7-94 
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capacity  of  300  pounds  of  milk  per  hour.  One  special  feature  claimed 
for  this  separator  is  its  immunity  from  danger  of  bursting  while  in 
operation,  as  the  bowl  is  made  of  aluminum.  There  are  three  pieces 
composing  it,  which  renders  it  easy  to  clean.  There  is  no  cream  slot 
to  churn  the  cream.  The  cream  from  the  center  flows  over  a  smootli 
surface  on  the  top  of  the  bowl.  This  machine  was  tested  with  in- 
terest to  member's,  and  satisfactory  results  to  the  committee. 

There  was  another  machine  on  exhibition  which,  though  not  a  dairv 
utensil  was  interesting  to  all.  It  was  a  Webster  and  Hannum  Bone 
Mill,  for  the  purpose  of  grinding  green  bones  for  poultry.  It  reduced 
tlie  bones  to  a  fine  consistency  by  a  cutting,  ratlier  than  a  grinding 
process,  and  we  should  judge  that  the  machine  is  capable  of  all  tkar 
is  claimed  for  it;  and  that  its  use  must  increase  the  production  of  egg's 
by  a  flock  of  fowls,  and  stimulate  growth  in  young  chicks. 

Butter  Exhibit. 

llie  butter  exhibit  consisted  of  22  entries,  18  of  which,  were  en- 
tered for  premiums.  The  premiums  consisted  of  f30  in  cash;  a  Jer- 
sey heifer  calf,  value  f50,  by  John  C.  McClintock,  president  of  tlie 
Association;  and  a  lady's  saddle,  value  f8,  by  J.  C.  Smith  and  Son, 
dealers  in  harness,  horseman's  goods,  and  Gennesee  salt. 

The  entries  were  in  five  pound  packages,  as  follows: — 

1.  John  H.  Rupert,  Woodcock,  Pa. 

2.  W.  A.  Porter,  Freehold,  Pa. 

3.  W.  M.  Ross,  Centerville,  Pa. 

4.  A.  D.  Root,  Bear  Lake,  Pa. 

5.  Charles  Proctor,  Ovid,  Pa. 

6.  W.  H.  Ooley,  Meadville,  Pa. 

7.  O.  E.  Burwell,  Espyville  Station,  Pa. 

8.  E.  Swaney,  Cooperstown,  Pa. 

9.  H.  C.  Crawford,  Cooperstown,  Pa. 

10.  C.  B.  McDowell,  Dicksonburg,  Pa. 

11.  R  S.  Hartley,  Freehold,  Pa. 

12.  John  Fox,  Meadville,  Pa. 

13.  J.  B.  Phelps,  Conneautville,  Pa. 

14.  J.  H.  Reynolds,  Meadville,  Pa. 

15.  T.  T.  Root,  Cambridgeboro\  Pa. 

16.  A.  J.  Bossard,  Meadville,  Pa. 

17.  L.  A.  Tucker,  Cambridgeboro',  Pa. 

18.  J.  H.  Garwood,  Dicksonburg,  Pa. 

19.  A.  L.  Wales,  Corry,  Pa. 

Sample  from  J.  D.  Phillips  and  Son,  of  Warren,  Pa.,  arrived  too 
late  for  competition. 
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SCORES. 

Made  by  Profs.  H.  B.  Gurler  and  W.  H.  Caldwell,  of  the  State  Col- 
lege, acting  as  judges. 


standard. 

Flavor,  46. 

Grain,  25. 

Color,  16. 

Salt,  10. 

P'kK.  6 

Total,  100. 

No.    1.  J.  H.  Rupert,   .  .  . 

S& 

22 

7 

9* 

SJ 

No.    2.  W.  A.  Porter,  .  .  . 

40 

22 

13 

9* 

89* 

No.    S.  W.  M.  Ross 

40 

20 

7 

9 

81 

No.    4.  A.  D.  Root.       .  .  . 

40i 

23 

14 

10 

OB* 

No.   6.  Charles  Procter,  .  . 

42 

28 

14 

10 

94 

No.    6.  W.  H.  Cooley,  .  .   . 

48i 

224 

14* 

10 

96* 

No.    7.  O.  B.  Borwell,  .  .  . 

41 

22i 

8 

9 

85* 

No.    8.  K.  8wane7 

86 

20 

10 

9 

79 

No.    9.  H.  C.  Crawford,  .  . 

40 

22 

12 

9 

88 

No.  10.  C.  B.  McDoweU.  .  . 

41 

23* 

14 

10 

98* 

No.  11.  R.  8.  Hartley,  .  .  . 

4U 

22i 

14 

9* 

92* 

No.  12.  John  Fox.    ..... 

86 

23 

13* 

9* 

87 

No.  13.  J.  B.  Phelps.     .  .   . 

41 

22i 

13* 

9* 

91* 

No.  14.  J.  H.  Reynolds,  .  . 

86 

22* 

10 

9* 

82 

No.  16.  T.  T.  Root 

41 

22 

12* 

9* 

90 

No.  16.  A.  J.  Bossard,  .  .  . 

36 

20 

18* 

9* 

81 

No.  17.  L.  A.  Tucker,   .  .  . 

87 

22* 

14 

10 

88* 

No.  18.  J.  H.  Garwood,   .  . 

41 

22* 

10 

9 

87* 

No.  17.  A.  L.  Wales,    .  .  . 

42 

22 

14* 

9* 

Mi 

All  of  which  is  respectfully  submitted, 


O.   E.   BURWELL, 
H.  E.  WRIGHT, 
D.    H.    LEFEVER, 

Comnaiittee. 


Treasurer  W.  W.  Dean  made  report  Was  absent  at  the  opening 
session. 

Accepted  and  placed  in  the  hands  of  auditing  committee. 

Mr.  Phelps.  I  move  that  this  convention  send  a  delegate  to  the  Dairy 
Union  at  Chicago  to  meet  soon. 

Motion  seconded. 

Mr.  Matteson.  I  nominate  John  McClintock  to  go  as  delegate  to  this 
convention. 

Seconded. 

Carried. 

J.  B.  Phelps  called  attention  to  the  case  of  a  dairyman  named 
Walls,  of  Espyville,  who  was  arrested  for  running  his  cheese  factory 
on  Sunday.    Why  can  others? 

G.  H.  St.  John  said  it  was  unwise  to  oppose  the  State  law. 

Mr.  Phelps  presented  a  resolution  asking  that  the  State  Legislature 
repeal  the  law  prohibiting  dairymen  from  doing  necessary  work  on  the 
Sabbath  day. 

After  discussion.  D.  H.  Lefever  moved  that  the  resolution  be 
placed  in  the  hands  of  a  committee,  to  report  at  next  meeting. 

After  various  amendments,  the  motion,  as  amended,  was  laid  on  the 
table. 
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Election  of  Officers. 

President,  H.  C.  Crawford. 
G.  H.  St.  John  was  re-elected  secretary. 
M.  G.  Beatty,  of  Mead  township,  was  elected  treasurer. 
J.  C.  McClintock  was  chosen  first  vice  president,  G.  M.  Orris  second 
vice  president,  and  J.  C.  Sibley  third  vice  president. 


Official  Document,  No.  7. 


A  BRIEF  DESCRIPTION 


OF 


SOME  FAMOUS  CATTLE. 


II^LUSXRAXBD. 


PUEiE  DAUNCEY  OOW,  MATILDA  FOUKTH,  12816. 
(Dropped  March  29,  1880.) 

Dark  fawn,  shading  to  iron  gray;  black  tongue;  black  switch. 

Sire,  Stoke  Pogis,  1259,  Imp.    Dam,  Matilda,  3238,  Imp. 

Matilda  4th,  12816,  gave  as  high  as  sixty  pounds  of  milk  per  day, 
and  a  total  of  16,153J  pounds  for  one  year  ending  April  6,  1886.  Dur- 
ing the  year  of  her  record,  her  milk  was  set  144  days  in  eleven  differ- 
ent months.  In  May  she  made  on  very  light  feed,  nineteen  pounds 
nine  and  a  half  ounces  butter  in  seven  days.  In  June  she  showed  at 
the  rate  of  twenty-six  pounds  four  ounces.  In  July  she  made  an 
official  test  of  twenty-one  pounds  eight  and  a  half  ounces.  The 
weather  during  this  test,  was  the  most  sultry  and  oppresive,  and  the 
flies  the  most  annoying  of  any  time  during  the  year.  The  pasture 
woodland  hill-side  was  dried  up.  In  September  she  showed  at  tiie  rate 
of  twenty-two  pounds  twelve  ounces.  During  the  last  125  days  of  the 
year,  she  made  two  hundred  and  seventy-nine  pounds  seven  and  one- 
half  ounces  of  butter  an  average  of  over  15  pooinds  10  ounces  per  week. 
Included  in  this  latter  period  was  the  month  of  January,  the  tenth 
month  after  calving,  seventy-three  pounds  one  and  one-half  ounces. 
The  butter  was  of  a  high  quality,  firm,  salted  one  ounce  to  the  pound, 
well  worked  and  ready  for  market.  For  the  year  the  records  indicate 
that  she  made  fully  950  pounds  of  butter. 

She  has  over  ninety-two  per  cent,  of  blood  elements  found  in  Stoke 
Pogis  3d,  2238;  and  Stoke  Pogis  5th,  5987.  Stoke  Pogis  3d  sired 
twenty-«even  cows  tested  for  butter,  and  averaging  over  twenty 
pounds  a  piece  per  week.  Amonsr  them  are  Mary  Anne  of  St.  Lam- 
bert, 867  pounds  14f  ounces  in  340  days,  and  Ida  of  St.  Lambert, 
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sixty-seven  pounds  of  milk  per  day  and  an  official  test  of  thirty  pounds 
two  and  a  half  ounces  of  butter  in  seven  days;  Stoke  Pogis  5th  has 
had  twenty-one  young  daughters  tested,  making  from  fourteen  pounds 
one  and  one-half  ounces  to  twenty-four  pounds  fourteen  and  one-half 
ounces. 

Stoke  Pogis,  1259  imp.,  the  sire  of  Matilda  4th,  also  sire  La  Petite 
Mere  2d,  12810,  who  gave  fifty-seven  jwunds  of  milk  per  day,  and 
16,699^  pounds  for  the  year  ending  November  2,  1886.  She  was  fed 
rather  for  flow  of  milk  than  for  richness,  and  furthermore,  her  milk 
was  not  begun  to  be  set  continuously  until  a  month  and  a  half  after 
calving,  and  thus  the  most  valuable  time  was  lost,  nevertheless,  in 
365  consecutive  days  from  the  beginning  of  the  test  she  made  660 
pounds  4  ounces  of  butter.  He  also  sired  an  unregistered  cow,  owned 
by  Dr.  W.  S.  Webb,  Burlington,  Vermont,  that  tested  in  the  winter 
of  1886-87,  as  to  a  ten  year  old  on  ordinary  feed,  fifty  pounds  of  milk 
per  day,  and  sixteen  pounds  eight  ounces  butter  in  seven  days- 
Matilda,  3238,  her  dam  and  her  great-great-granddam  were  each 
seventeen  pounds  cows.  Matilda,  3238,  was  also  the  dam  of  Matilda 
5th,  18068,  test  twenty-one  pounds  six  ounces.  Matilda  2d,  5471  and 
Matilda  3d,  12808,  two  full  sisters  of  Matilda  4th,  were  the  dams  re- 
spectively of  Minnie  of  Oxford,  12806,  test  seventeen  pounds,  and 
Mintha,  12812,  test,  fifteen  pounds. 

This  picture  of  Matilda  4th  does  not  show  her  at  her  best,  as  it  was 
taken  when  she  was  in  winter  coat,  the  year  following  her  great  yield, 
and  nearly  three  months  after  calving,  when  giving  only  about  forty- 
five  pounds  of  milk  per  day. 
Property  of  Miller  &  Sibley,  Franklin,  Venango  county,  Penna. 


EXILE  OF  ST.  LAMBERT  THmTY-THIRD,  23,092. 


At  Two  Years  Old. 

Exile  of  St  Lambert,  thirty-third,  23092.  Sire  Exile  of  St.  Lambert, 
13657.  Dam,  St.  John's  Daisy,  28388  Improvement  Fifteen  pounds 
three  ounces.  Dam  of  Paola  Stoke  Pogis,  twenty- three  pounds; 
Exile's  Bessie,  eighteen  pounds,  twelve  and  a  half  ounces;  Exile's 
Mary,  fifteen  pounds,  four  and  a  half  ounces,  at  two  years  old. 

Copy. 

Exile  thirty-third  has  served  one  hundred  and  thirty-six  cows  out- 
side of  my  own  herd,  one  hundred  and  thirty-four  having  calves,  fully 
two-thirds  of  the  calves  were  heifers,  and  nearly  all  solid  color  and 
light  fawns,  some  squirrel  gray  and  the  various  shades  of  fawn.  In 
my  own  herd  he  has  sired  thirty  calves,  twenty-four  of  them  heifers, 
at  three  years  he  weighed  1,570  pounds  and  is  perfectly  sound  and 
smooth,  not  a  bunch  of  any  kind  on  legs  or  any  part  of  him.  As  yet 
he  is  perfectly  kind  and  quiet  just  as  much  so  as  a  six  months'  calf. 

The  only  motive  to  part  with  him,  is  the  fact  that  this  fall  my  herd 
will  be  nearly  all  his  calves,  and  to  avoid  inbreeding. 

Yours  truly, 

PETER  FAILING,  M.  D. 
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(Not  Living.) 

Stoke  Pogifl  fifth,  5987,  Sire,  Stoke  Pogis  1259,  Imp.,  dam.  Marjoram, 
3239,  Imp.    Solid  dark  fawn,  black  tongue  and  black  switch. 

Stoke  Pogis  fifth  is  generally  considered  to  have  been  one  of  tho 
greatest  bulls  in  the  Jersey  breed.  Miller  &  Sibley  once  refused 
115,000  for  him.  He  sired  twenty-one  cows  that  have  full  weekly 
butter  tests,  as  follows: 

Butter  Tests  of  Daughters  of  Stoke  Pogis  Fifth,  5987. 

Name.  Agt  whvn  ttsted. 

Sister  of  Qharity, 

Oareta  (2d  calf), 3  yeans,  

May  Dee  Pogis, 

Lady  Mary  of  Prospect  (2d  calf),.  .P  years, 

Priscilla  Pogis  (2d  calf), • 

Frankness  (1st  calf), 3  yeans  (nearly),. 

Pogis  May  (2d  calf), 3  years, 

Candelabrum, 

Pauletta  Pogis, 

Princess  Aurea  Pogis, 

Pretty  Patty, 

Mary  M.  Pogis, 

Sweet  Blossom  Pogis  (2d  calf), 

Little  Pogis, 

Mary  Hinman  (2d  calf), 3  yeai*a, 

Sterling  Merit  (1st  calf) 3  years  (nearly),. . 

Rho.  A.  Pogis, 

Pomona's  Ida  of  St.  L., , 

Rioter's  Zoe, 

Gilfllia  Pogis,. . , 

Sweet  Leona  B., 
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Stoke  Pogis  fifth  was  a  full  brother  of  Stoke  Pogis  third,  whose 
twenty-seven  daughters  tested  for  butter  average  over  twenty  pounds 
a  piece  per  week. 


REGISTERED  JERSEY  BULL,  IDA'S  RIOTER  OF  ST.  L.,  13656. 

Sire,  Bachelor  of  St.  Lambert,  4558.  Dam,  Ida  of  St.  Lambert, 
24990.  Record,  four  hundred  and  fifty-five  pounds,  eight  ounces  milk ; 
thirty  pounds  two  and  a  half  ounces  butter  in  seven  days. 

Solid  silver-gray  color,  dark  shadings,  black  tongue,  heavy  black 
switch,  typical  massive.  Rioter  head,  thick  short  horns,  long  body, 
straight  back,  wide  loins  and  hips,  deep,  capacious  barrel,  short,  stout 
legs,  rich  yellow,  mellow  skin,  kind  disposition.  He  has  weighed  as 
high  as  1760  pounds.  His  dam's  official  butter  test  of  thirty  pounds 
two  and  a  half  ounces  in  seven  days  was  made  with  but  little  previous 
15 
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preparation.  For  thirty-one  consecutive  days  in  December,  '85,  and 
January,  '86,  she  gave  a  total  of  1891  pounds  of  milk.  Her  best  day- 
was  sixty-seven  pounds,  and  her  best  seven  days,  455^  pounds,  lliis 
record  still  remains  unequalled,  we  believe,  in  the  Jersey  breed. 

On  his  dam's  side  Ida's  Rioter  of  St.  L.  is  a  grandson,  and  on  his 
sire's  side,  he  is  a  grandson  of  Stoke  Pogis  3d,  sire  of  Mary  Anne  of 
of  St  Lambert,  807  pounds  14J  ounces  of  butter  in  340  days,  and 
tw*nty-six  other  gi*eat  butter  yielders,  the  twenty-seven  averaging 
over  twenty  pounds  a  piece  per  week.  The  daughters  of  Ida's  Rioter 
of  St.  L.,  have  symmetrical  udders,  full  for  udders  large,  well-placed 
teats,  and  many  of  them  give  in  their  flush  from  forty  to  fifty  pounds 
of  milk  per  day  on  ordinary  feed.  The  following  daughters  have  full 
weekly  butter  tests,  namely — Ida  Marigold,  twenty-five  pounds  two 
and  a  half  ounces  (50  pounds  in  fourteen  days);  Daisy  Hinman,  twenty- 
four  pounds  ten  ounces  (102  pounds  in  thirty -one  days);  Ida  Twinkle, 
twenty- three  pounds  two  and  a  half  ounces;  Experience,  twenty-two 
pounds  thirteen  ounces;  St.  Lambert  Crescent,  twenty-two  pounds 
ten  ounces;  Ida  Evas  Pogis,  eighteen  pounds  six  ounces;  Highland 
Ida,  eighteen  pounds  one  and  a  half  oimces;  Helpmeet,  seventeen 
pounds  fifteen  and  a  half  ounces;  Friendship,  seventeen  pounds  three 
ounces  (two  years);  Ida  Zee  Pogis,  sixteen  pounds  two  and  a  half 
ounces;  Rioter's  Violet  Pogis  (three  years),  fourteen  pounds  fifteen 
ounces;  Matilda  of  Meridale  (three  years),  fourteen  pounds  fourteen 
ounces. 

Owned  by  Miller  &  Sibley,  Franklin,  Venango  county,  Pa. 

Butter  Tests  of  Daughters  of  Ida's  Rioter  of  St.  L.,  13656. 

Amount  /or 
Name.  Age  when  tetted.  7  dayt.       Lb».  Om, 

Fable, 26  5i 

Ida  Marigold  (2nd  calf), 25  2J 

Daisy  Hinman, 24  10 

Ida  Twinlde, 23  ^ 

Experience, 4  years, 22  13 

St.  Lambert  Crescent, 22  10 

(rood  Advice, 4  years,  10  months,  19  5^ 

Ida  Eva  Pogis  (1st  calf), 18  6 

Ribbon  of  St.  Lambert, 18  2 

Highland  Ida, 18  IJ 

Helpmeet  (2nd  calf), 3  years,  10  months,  17  15i 

The  Queen's  Gift  (1st  calf) 3  years, 17  11 

Friendship  (Ist  calf), 2  years,    9  months,  17  3 

Snow  Bank  (1st  calf), 2  years,  11  months,  16  7 

Dew  (2nd  calf), ^  years,    3  months,  16  7 

Ida  Zoe  Pogis, IG  2^ 

Rioter's  Violet  Pogis  (Ist  of) 3  years, 14  .15 

Crown  (Ist  calf), 2  years,  11  months,  14  14^ 

Matilda  of  Meridale, 3  years,    7  months,  14  14 

Still  Living. 
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JERSEY  COW,  IDA  OF  ST.  LAMBERT,  24990. 


Sire,  Stoke  Pogis  3d,  2238.    Dam,  Kathleen  of  St  Lambert,  5122. 

Solid  silver  gray  color,  black  tongue,  black  'switch;  weight,  1975 
pounds. 

Butter  test,  thirty  pounds  two  and  a  half  ounces  for  the  seven  days 
ending  September  18, 1886,  before  a  committee  appointed  by  the  Ameri- 
can Jersey  Cattle  Club,  beating  the  best  previous  record  by  over  two 
and  a  half  pounds,  though  she  had  but  little  conditioning. 

Milk  record,  1,891  pounds  for  thirty-one  consec^itive  days  in  De- 
cember, '85,  and  January,  '86;  best  day  sixty-seven  pounds,  best  seven 
days,  455^  pounds  This  record  although  made  so  long  ago,  and  in 
winter,  still  remains,  we  believe,  unequalled  in  the  Jersey  breed.  We 
paid  for  her,  before  she  was  tested,  |6,500  cash. 

Her  sire,  Stoke  Pogis  3d,  sired  also  Mary  Anne  of  St.  Lambert,  867 
pounds  14}  ounces  butter  in  340  days,  and  twenty-five  other  great 
butter  makers,  the  average  of  the  twenty-seven  being  over  twenty 
pounds  a  piece  per  week.  Stoke  Pogis  5th,  a  full  brother  of  Stoke 
Poerfs  3d,  sired  Sister  of  Charity,  twenty-four  pounds  fomrteen  and  a 
half  ounces  and  twenty  other  high-tested  young  cows.  Stoke  Pogis, 
1259,  imp.,  the  sire  of  Stoke  Pogis  3d  and  Stoke  Pogis  5th,  sired  the 
famous  cows  Matilda  4th  and  La  Petite  Mere  2d,  each  of  whom  gave 
over  16,000  pounds  of  milk  in  a  year. 

Ida  of  St.  Lambert's  son,  Ida's  Rioter  of  St.  L.,  13656,  owned  by 
Miller  &  Sibley,  sired  Ida  Marigold,  twenty-five  pounds  two  and  a 
half  ounces  butter  in  seven  days  (fifty  pounds  in  fourteen  days) ;  Daisy 
Hinman.  twenty-four  pounds  ten  ounces  (102  pounds  in  thirty-one 
days);  Ida  Twinkle,  twenty-three  pounds  two  and  a  half  ounces;  Ex- 
perience, twenty-two  pounds  thirteen  ounces;  St.  Lambert  Crescent, 
twenty-two  pounds  ten  ounces,  and  fourteen  other  high-tested  cows. 

Property  of  Miller  &  Sibley,  Franklin,  Venango  county,  Pa. 


IDA  MARIGOLD,  32615. 


Sire,  Ida's  Rioter  of  St.  L.,  13656.  Dam,  Arawana  Marigold,  9380. 
Butter  records  for  Miller  &  Sibley,  twenty-five  i)ounds  two  and  a  half 
ounces  in  seven  days.    Fifty  pounds  in  fourteen  days. 

At  World's  Columbian  Exposition,  Chicago,  1893,  her  record  was: 

Sweepstakes  prize  in  Jersey  show  ring.    (A  host  of  competitors.) 

Sweepstakes  prize  in  fifteen-day  Cheese  Contest.  (Three  breeds 
competing.) 

Biggest  Butter  Yield  for  the  seven  days  ending  July  1. 

Highest  Jersey  Milk  Record  for  a  single  day. 

Second  Highest  Jersey  Milk  Record  for  the  entire  period  of  the 
tests,  May  11  to  September  27,  of  the  'TBest  Five  Cows  of  Any  Breed" 
for  dairy  purposes.  (All  Jerseys.)  Highest  Total  Milk  Record  of  any 
cow  that  reached  home  alive. 

Second  Greatest  Net  Profit  for  the  combined  period  of  the  fifteen- 
day  Cheese  Contest  and  the  ninety-day  Butter  Contest.  Greatest  Net 
Profit  of  any  cow  that  reached  home  alive. 

Bred  by  Miller  &  Sibley,  Franklin,  Venango  county,  Pa. 
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VIOLET. 
No.  743  H.  H.  B. 

Calved  March,  1877  (imported.) 
Color,  black  and  white;  tiger  spatted. 

Bred  October  19,  1891,  to  Pietertje  Chief,  13402,  H.  F.  H.  B. 
Record,    86J  lbs.     18,677i  lbs.  in  one  year. 
19  lbs.  9  oz.  butter  in  7  days. 
Property  of  Edgar  Huidekoper,  Meadville,  Pa. 


DE  BRAVE  HENDRIK 
No.  199,  N.  R.  S.,  230,  H.  F.  H.  B. 

Bred  by  K.  Helder,  Zuid  Schermer,  N.  H. 

Calved  March  28,  1880  (imported.) 

Won  the  following  prizes  abroad  : 

Committee  prize,  Alkmaar,  Mairch,  1882. 

Committee  prize,  Holland  Agricultural  Society,  Gouda,  September, 
1882. 

Prize  bull,  Alkmaar,,  August,  1883. 

First  prize,  International  Agricultural  Exhibition,  Amisfterdam, 
August,  1884. 

In  March,  1883,  the  Committee  of  Agriculture  selected  fifty  bulls 
in  Holland,  and  from  those  fifty  selcn^ted  and  desi$]^nated  De  Brave 
Hendrik  as  the  first  and  best  bull  to  stand  in  North  Holland. 

De  Brave  HendHik  comes  from  a  great  milking  family.  He  indi- 
cates the  great  mOk  tendency  in  hi®  breeding,  and  imparts  to  his 
heifers  perfect  model  udders.    He  gets  good  milkers  and  butter  cows. 


CYBELE. 
No.  5291,  H.  H.  B. 

Bred  by  W.  Groot,  Schermerhorn^  N.  H. 
Calved  March,  1883  (imported.) 
Sire,  Herman. 
Dam,  Nina,  32  litres. 

Color,  black;  white  star,  white  on  left  shoulder;  white  stripe  •vw 
hipa 

Bred  January  27,  1892,  to  Pietertje  Chief,  13402,  H.  F.  H.  B. 
Record,     100^  lbs.     13,031J  Iba  in  one  year. 
15  lbs,  8  oz.  butter  in  7  days. 
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BILLY  BOELYN. 

No.  189,  H.  H.  B.    (Dead— for  reference.) 

As  a  model  Holstein  bull  he  is  only  equalled  by  De  Brave  Hendrik. 
As  a  sire  of  model  bulls  and  cows  of  fine  foum  and  of  great  milking 
merit,  he  is  equally  a  noted  success. 

Baiy  Boelyn,  with  his  herd,  winner  of  the  (lold  Medal  Prize  for  best 
herd  at  New  York  State  Fair,  1880. 

First  prize,  Ohio  State  Fair,  1882. 

First  prize,  Pennsylvania  State  Fair,  1882. 

First  prize,  best  bidl  of  any  age,  Pennsylvania  State  Fair,  1882. 

First  prize,  sweepstakes  hei*d  (one  bull  and  four  cows),  P«insylva- 
nia  State  Fair,  1882. 

First  prize,  Mahoning  and  Shenango  Valley  Fair,  1882. 

First  prize,  sweepstakes,  best  herd,  Mahoning  and  Shenango  Valley 
fair,  1882. 

First  prize,  sweepstakes  herd  (one  bull  and  four,  cows),  Ohio  State 
Fair,  1883. 

First  prize,  best  bull,  three  years  old  and  over,  Tri-State  Fair,  1883. 

First  prize,  best  herd  (one  bull  and  four  cows),  sweepstakes,  Tri- 
State  Fair,  1883. 

First  prize,  beat  herd,  sweepstakes,  Mahoning  and  Shenango  Valley 
Fair,  1883. 

The  bulletin  of  the  Ohio  State  Board  of  Agriculture  for  1892,  re- 
ports: "Before  entering  upon  the  examination  of  this  breed,  the 
awarding  committee  agreed  upon  the  following  rules,  by  which  their 
decision  would  be  guided: 

"1st.  Considered  in  their  relation  to  the  dairy. 

"2d.  Considered  in  their  relation  to  the  shambles.  Any  animal, 
in  their  judgment,  combining  the  greatest  amount  of  excellence, 
viewed  from  this  standpoint,  would  be  entitled  to  the  first  premium, 
etc. 

'The  practical  application  of  this  i^e  tied  the  red  ribbon  on  Billy 
Boelyn's  horn,  the  finest  bull  of  the  breed  I  ever  saw.  ^ort-legged, 
broad,  level  back,  straight  on  rumps,  ribs  well  sprung  and  covered 
with  a  mellow  bide,  resting  on  wonderfully  soft  tissues.  He  is  mod- 
eled more  after  the  Short-Horn  thjin  Frit^ian  type.  The  second  pre 
mium  went  to  Mooie,  a  large  animal  of  the  true  Holstein  type,  one 
that  has  been  a  successful  campaigner.  Taken  as  a  whole,  this  was 
a  fine  show  of  Holstein  bulls." 

Billy  Boelyn  has  won  more  prizes  and  sired  more  prize  bulls,  and 
bulls  which  stand  at  the  head  of  leading  herds,  than  any  bull  living 
or  dead. 
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HYKOLINA. 

No.  746,  H.  H.  B. 

Calved  March,  1877  (imported.) 
Color,  black;  white  stripe  in  face  and  over  hips. 
Winner    Ist  prize  Nortliem  Ohio  Fair,  1879. 

Ist  prize  Pernsylvania  State  Fair,  1882. 

Sweepstakes  Pennsylvania  State  Fair,  1882. 

Ist  Ohio  State  Fair,  1883. 

2d  Tri-State  Fair,  1883. 

Ist  Mahoning  and  Shenango,  1883. 
Bred  January  27,  1892,  to  Pietertje  King,  13400,  H.  F.  H.  B. 

Record,    58  lbs.    11,183  lbs.  in  one  year. 
Proi)erty  of  Edgar,  Huidekoper,  Meadville,  Pa. 
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DESCRIPTION  OF  THE  INSTITUTION. 


The  College  was  orvanlied  in  1869  aB  the  "Farmers'  High  School,"  and  its  object  then  was 
to  give  an  exclusively  agriculturjal  education.  Its  organization,  however,  wa^  upon  a  col- 
legiate basis  from  the  beginning,  and  its  name  was,  in  1862,  chajiged  to  "The  A4n'icultural 
College  of  Pennsylvania."  Subsequently,  the  Legislature  of  the  State  having  appropriated 
to  it  the  income  from  the  proceeds  of  the  national  land  grant,  and  the  fleld  of  its  work 
having  thus  been  necessarily  enlarged,  its  name  was.  in  1874,  again  changed,  and  It  has 
since    been   known   as    "The   Pennsylvania   State   College." 

The  scope  of  the  Institution,  as  now  organized,  cannot  be  better  stated  than  in  the  words 
of  the  Act  of  Congress,   defining  the  duty  of  this  and   similar  colleges: 

"The  leading  object  shall  be,  without  excluding  other  scientific  and  classical  studies,  and 
including  military  tactics,  .to  teach  such  branches  of  learning  as  are  related  to  agriculture 
and  the  mechanic  arts,  in  such  manner  as  the  Legislature  of  the  State  may  prescribe,  in 
order  to  promote  the  liberal  and  practical  education  of  the  industrial  classes  in  the  several 
pursuits  and  professions  in  life." 

This  Act  of  Congress  was,  in  1863,  "accepted  by  the  State  of  Pennsylvania,  with  all  its 
provisions  and  conditions,  and  the  faith  of  the  State  •  •  •  pledged  to  carry  the  same 
into  efCfct."    (Laws  of  1863,  p.  214). 

Based  upon  this  broadened  foundation,  the  special  work  of  the  State  College  is  the  train- 
ing of  youth  in  those  branches  of  learning  which  lie  at  the  foundation  of  modem  industrial 
pursuits.  In  accordance  with  the  purposes  of  its  founders  and  the  terms  of  its  original 
charter,  it  aims  to  give  special  and  prominent  attention  to  agriculture,  both  theoretical  and 
experimental:  but  it  also  provides  "a  liberal  and  practical  education"  in  the  leading  branches 
of  mathematical,  natural  and  physical  science,  in  order  to  prepare  youth  for  "the  several 
pursuits  and  professions  in  life."  In  other  words,  while  the  College  is  no  longer  exclusively 
agricultural,  it  is  doing  more  in  the  direction  of  progressive  and  scientific  agriculture  than 
when  l!hat  was  its  principal  object;  and  at  the  same  time,  it  has  increased  its  subjects  and 
courses  of  study,  and  its  teaching  and  illustrative  equipment,  to  such  an  extent  that  now 
"without  excluding  classical  studies,"  its  leading  object  is  to  teach  the  various  sciences  in 
such  a  manner  as  to  show  their  applications  in  the  more  important  industries— to  combine 
with  every  branch  of  instruction  such  an  amount  of  actual  practice  in  the  Shop,  the  Field, 
and  the  Laboratory  as  will  serve  to  illustrate  and  apply  the  theory,  but  without  subordin- 
ating it. 

The  range  of  its  work  in  this  direction  is  shown,  af  far  as  the  limits  of  space  allow,  in 
the  folfowing  descriptive  statements  and  schedules.  It  is  confidently  believed  that  few  insti- 
tutions in  the  country  furnish  opportunity  for  obtaining  an  advanced  scientific  education  of 
equal  extent  and  thoroughness  at  so  moderate  a  cost  and  with  so  many  incidental  advantages. 

LOCATION.— The  institution  is  situated  tn  the  village  of  State  College,  nearly  twelve  miles 
southwest  of  Bellefonte,  and  almost  in  the  exact  geographical  centre  of  the  State.  Its  posi- 
tion, in  the  midst  of  a  broad,  rolling  valley,  with  Muncy  mountain  on  the  north,  Tussey 
mountain  on  the  south,  and  Nittany  on  the  east,  secures  a  varied  and  beautiful  landscape 
and   a   healthful   climate. 

A  special  act  forbids  the  sale  of  intoxicating  drinks  within  two  miles  of  the  College,  and 
all  its  surroundings  are  exceptionally  free  from  demoralizing  influences  and  from  tempta- 
tions  to  extravagance. 

CAMPUS  AND  FARM.— The  College  grounds  contain  four  hundred  acres.  The  tract  on 
which  the  buildings  stand  contains  nearly  three  hundred  acres.  Of  this,  about  fifty  acres 
in  the  immediate  vicinity  of  the  buildings  constitute  the  Campus  and  furnish  recreation 
grounds,  sites  for  residences.  laboratories  and  other  buildings.  The  Campus,  tastefully  laid 
out  and  adorned  with  trees,  shrubbery,  flower  gardens,  walks  and  drives,  is  one  of  un- 
surpassed beauty.  About  forty  acres  are  in  natural  forest  growth,  and  the  remainder  is 
conducted  with  a  view  to  furnishing  an  example  of  a  model  farm  profitably  managed.  The 
Profesfors  in  charge  of  instruction  in  Agriculture  and  Horticulture  make  use  of  all  parts  of 
the  College  grounds  for  the  purpose  of  practical  illustration  in  their  respective  departments, 
one  hundred  acres  being  set  aside  for  the  exclusive  use  of  the  Experiment  Station. 

BUILDINGS.— The  main  College  building  is  a  plain  and  substantial  structure  of  magnesian 
surpassed  beauty.  About  forty  acres  are  in  natural  forest  growth,  and  the  remainder  is 
l..nest9fie,  standing  on  a  pleasant  elevation,  and  is  two  hundred  and  forty  feet  in  length, 
eighty  feet  in  average  breadth,  and  five  stories  in  height,  exclusive  of  attic  and  basement.  It 
contains  chapel,  library,  museums,  society  halls,  class  rooms  and  about  one  hundred  dor- 
mitories. The  building  is  heated  throughout  with  steam,  is  lighted  by  electricity  and  is  fur- 
nished on  every  story  with  pure  water  from  an  artesian  well.  A  large  part  of  the  building 
has  recently  been  thoroughly  overhauled  and  resrranged,  adding  greatly  to  the  facilities  for 
work  and  for  public  gatherings.  The  sewerage  system  is  well  devised  and  frequently  in- 
spected, and  the  unusual  exemption  of  our  students  from  sickness  testifies  to  the  excellent 
sanitary  condition  of  the  building. 

Within  thfe  last  few  years  the  College  has  greatly  enlarged  its  facilities  for  instruction  by 
the  erection  of  new  buildings,  the  reconstruction  of  old  ones  and  the  purchase  of  a  Icnrc 
amo\mt  of  equipment  for  the  leading  departments. 
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The  Botanical  Department. 

The  Chemical  Department, 

The  Department  of  Physios, 

The  Department  of  Civil,  Electrical,  Mechanical  and  Mining  Bngineerlnff. 

The  Ladles'  Department, 

The  Military  Department, 

The  Acrrlcultural  Experiment  Station. 

Have  been  provided  with  commodlus  and  attractive  buildings,  designed  and  built  with  special 
reference  to  their  adaptation  to  the  needs  of  these  several  branches  of  work.  The  drill  halil 
of  the  military  department  has  also  been  fitted  up  for  use  as  a  gymnasium,  with  the  Sargent 
system  of  movable  apparatus.  The  building  for  the  accommodation  of  civil,  mechanical  and 
mining  engineering  was  opened  with  appropriate  ceremonies,  February  22,  1898,  and  was  ready 
for  occupancy  at  the  opening  of  the  fall  session,  September,  1893. 

This  building  Is  three  stories  high,  with  a  deep  and  well-lighted  basement,  and  has  a  frotage 
of  266  feet  and  an  extreme  depth  of  208  feet.  It  has  been  carefully  planned  with  refereaoe  to 
the  needs  of  the  several  branches  of  instruction  to  which  It  is  devoted,  and  Is  amply  prgnrkted 
with  lecture  rooms,  laboratories,  shops,  testing-rooms,  room  for  department  libraries,  model 
room,  etc.,  etc..  and  equipped  with  the  most  modern  machinery  and  appliances.  The  Boiler 
House  and  Dynamo  Room  from  which  heat,  power  and  light  are  furnished  for  all  the  public 
buildings,  are  an  Integral  part  of  the  Engineering  building;  and  their  equipment  Is  used  as  an 
addition  to  the  apparatus  of  practical  Instruction  and  experimentation  In  steam  and  electrical 
engineering. 

The  College  Is  thus  prepared  to  carry  on  Its  several  branches  of  work  more  efficiently  and 
successfully  than  ever  before,  and  every  effort  Is  made  to  provide  this  large  Increase  of  addi- 
tional facilities  without  any  considerable  Increase  In  the  expenses  of  students. 

ENDOWMENT.— The  principal  Income  of  the  College  is  derived  from  the  proceeds  of  the  sale- 
of  the  public  lands  donated  to  the  State  by  the  General  Government  for  College  purposes.  The 
State  holds  these  proceeds  In  trust,  for  which  it  has  given  its  bond  for  $500,00,  on  which  It  pays 
Interest  to  the  College  at  the  rate  of  6  per  cent,  per  annum.  An  additional  sum  of  115,000  a 
year,  to  be  Increased  $1,000  annually  until  it  amounts  to  125,000  a  year,  is  appropriated  to  the 
College  under  the  provisions  of  the  Act  of  Congress,  approved  August  80,  1890. 

TRUSTEES.— The  control  of  the  institution  is  vested  In  a  board  of  trustees,  consisting  of 
twenty-three  members.  The  ex-offlclo  members  are  nine  in  number,  and  Include  official  repre- 
sentation of  the  Interests  of  the  Commonwealth,  of  agriculture,  of  the  mechanic  arts  and  of 
general  education.  Of  the  other  fifteen  members  one-third  are  elected  annually  at  the  College 
on  the  Tuesday  following  the  tenth  day  of  June— one  by  the  Alunmi  of  the  College  and  the 
other  four  "  by  a  body  of  electors  composed  of  the  Executive  Committee  of  the  Pennsylvania 
State  Agricultural  Society,  the  managers  of  the  Franklin  Institute  of  Pennsylvania,  three  rep- 
resentatives duly  chosen  by  each  county  agricultural  society  In  this  Commonwealth,  which 
shall  have  been  organised  at  least  three  months  preceding  the  time  of_  election,  and  three  repre- 
sentatives duly  chosen  by  each  association,  not  exceeding  one,  in  eacn  county  of  the  Common- 
wealth, which  shall  have  for  its  principal  object  the  promotion  and  encouragement  of  the  min- 
ing fiuid  manufacturing  Interests  of  the  Commonwealth,  and  the  mechanic  and  useful  arts,  and 
which  shall,  in  like  manner,  have  been  organized  at  least  three  months  preceding  the  time  of 
*election." 

PRACTICAL  TRAINING  (Practlcums).— The  College  has.  from  the  first,  sought  to  combine 
practical  with  theoretical  instruction,  and  thus  to  fix  in  the  student's  mind  a  knowledge  of 
both  methods  and  principles.  With  this  end  In  view,  a  portion  of  the  student's  time  has  been 
set  apart  for  such  training. .  and  the  number  of  subjects  in  which  instruction  is  given,  and  the 
supply  of  apparatus  for  it  has  been  increased  until  it  covers  an  extensive  range  of  topics,  as 
will  appear  from  an  examination  of  the  several  schedules.  A  part  of  this  training  is  largely 
technical,  and  is  almost  wholly  confined  to  certain  courses.  Other  parts,  however,  are  so  gen- 
eral in  their  character  as  to  be  appropriately  required  of  all  students.  Among  these  practl- 
cums common  to  all,  the  following  may  be  mentioned  for  the  sake  of  illustration:  Drawing, 
free-hand  and  mechanical:  Military  Drill  required  by  the  law  of  Congress,  and  helpful  In  se- 
curing right  habits  of  bOw.y  and  mind;  Horticulture,  giving  instruction  in  all  ordinary  opera- 
tions belonging  to  fruit  culture,  such  as  pruning,  graiting,  budding  and  propagation  by  cutting 
and  layers;  Mechanic  Arts,  in  which  are  learned  the  care  and  use  of  tools  and  the  principal 
processes  which  He  at  the  foundation  of  all  mechanical  industries,  without  leading  directly 
to  any  specific  trade;  and  Sureveying,  which  acquaints  the  student  with  the  Instruments  of  the 
art.  and  trains  him  to  determine  points,  distances  and  areas. 

Some  of  these  practlcums  not  only  give  knowledge  of  almost  universal  use,  but  also  serve  to 
develop,  during  the  early  part  of  the  course,  tastes  and  aptitudes  which  may  determine  the 
student's  choice  of  a  technical  course  and  of  his  life  work. 

In  the  Technical  Courses,  special  lines  of  practice  have  a  large  amount  of  time  given  them 
proportionate  to  their  importance  for  subsequent  professional  use.  Each  praoticum  is  directed  by 
an  Instructor  who  is  familiar  with  both  the  theory  and  the  practice,  and  with  their  mutual 
relations.  The  instruction  is  so  largely  personal  that  an  earnest  student  may  advance  far  be- 
yond the  average  attainment  required  as  a  minimum.  The  experience  of  the  College  adds, 
from  year  to  year,  to  the  evidence  that  this  training  is  highly  valuable,  and  in  directions 
which  could  not  have  been  foreseen. 

Increased  teaching  force  has  been  provided  In  the  departments  of  electricity,  chemistry,  me- 
chanical engineering,  zoology,  civil  engineering,  mathematics,  the  English  language,  artd  in- 
dustrial art  and  design,  and  a  department  of  mining  engineering  has  been  established  upon  a 
broad  founrlaHon. 
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Even  these  changes  have  hardly  kept  pace  with  the  Inundlate  and  urs«nt  needs  created 
by  the  Increased  number  of  students,  and  further  additions  to  buildings  and  equipment  are 
still   Imperatively  required. 

The  adltlonal  aid  given  to  the  College  by  the  United  States  government,  during  the  last 
four  years,  pUces  It  upon  a  footing  of  assured  prosperity.  By  the  law  approved  March  2. 
1887,  Congress  provided  for  an  annual  appropriation  of  115.000  a  year  for  the  sole  purpose  of 
maintaining  work  in  agricultural  experiments  and  research,  and  the  work  of  the  agricultural 
department  Is  therefore  well  provided  for. 

By  a  law.  approved  August  90,  81M,  the  sum  of  $15,000  for  the  first  year,  to  be  Increased 
each  year  until  it  reaches  $25,000,  to  be  paid  out  of  the  proceeds  of  the  public  lands,  has 
also  been  appropriated  to  the  institution  in  order  to  increase  its  facilities  for  instruction. 

This  additlohal  aproprlatlon  Is  to  be  expended  exclusively  for  instruction  'in  agriculture, 
the  mechanic  arts,  the  English  language,  and  the  various  branches  of  mathematics,  phycisal. 
natural  and  mechanical  science,  with  special  reference  to  their  applications  in  the  industries 
of  life  and  to  the  facilities  for  such   instruction." 

It  is  this  law  that  has  made  possible  the  increase  of  the  teaching  force  in  several  de- 
partments already  established,  and  will  enable  the  College  to  provide  still  more  efficiently  for 
the  various  branches  of  science  as  applied  to  the   Industrial   pursuits  of   the  State. 


COURSES  OF  INSTRUCTION. 

The  organisation  of  the  College  is  such  that  the  Instruction  given  naturally  falls  under 
hC'veral  departments,  which  are  distinct,  and  yet  so  mutually  related  as  to  form,  when  com- 
bined In  groups,  well  proportioned,  systematic  and  progressive  courses  of  study.  The  num- 
^r  of  such  courses  is  now  ten,  viz: 

I.    General   Courses: 

1.  A  General   Science   Course. 

2,  A    Latin-Scientific    Course. 

il.    Technical   Courses: 

L    Agriculture. 
2.    Biology. 

5.  Chemistry. 

4.    Civil   Engineering. 

6.  Electrical  Engineering. 

6.  Mathematics. 

7.  Mechanical  Engineering. 

8.  Mining    Engineering. 

9.  Physics. 

Many  of  the  students  of  the  first  two  years  are  the  same  In  all  the  courses— these  being 
intended  to  serve  as  a  common  foundation  for  both  the  general  and  the  technical  work  of 
the  Junior  and  Senior  years,  while  tho  technical  courses  include  a  considerable  amount  of 
studies  Intended  to  promote  general  in  distinction  from  special  education.  The  experience  of 
the  College  clearly  shows  that  the  time  thus  taken  from  strictly  technical  branches  is  far 
more  than  made  up  to  the  student  by  giving  him  a  clearer  and  wider  vision,  and  a  more 
facile  use  of  all   his  powers  and   acquirements. 

The  students  of  the  first  two  years  furnish  a  fair  degree  of  eaucation  for  those  who  cannoi 
take  a  full  college  course,  but  who  desire  to  fit  themselves  well  as  land  surveyors,  or  for 
any  of  the  ordinary  callings  of  life.  Students  leaving  at  this  period  of  their  course  receive 
from  the  faculty  a  certificate  showing  the  amount  of  work  done. 

Space  will  not  allow  a  description  of  all  the  courses,  but  that  in  agriculture  Is  given  in 
full.  Further  Information  will  be  found  in  the  catalogue  which  may  be  procured  on  applica- 
tion to  the  President  of  the  College. 

The  Course  in  Agriculture 

Has  been  thoroughly  recast  in  order  to  adapt  It  as  far  as  possible  to  present  requirements 
In  both  science  and  practice.  The  object  of  the  Course  is  to  give  young  men  a  thorough 
education  at  the  same  time  that  they  are  carefully  instructed  In  the  relations  that  the  sciences 
bear  to  the  various  branches  of  Agriculture;  to  give  both  the  mental  training  that  is  Indis- 
pensable to  success,  and  the  scientific  and  technical  knowledge  requisite  for  becoming  ef- 
ficient workers  in  agricultural  affairs,  whether  as  practical  farmers,  teachers  or  Investigators. 
Any  lower  aim  would  fail  to  meet  not  only  the  requirements  of  the  laws  under  which  the 
College  Is  organized,  but  the  progresislve  demands  of  the  time.  The  constant  object  is  to 
teach  how  the  principal  branches  of  physical  and  natural  science  are  applied  to  the  business 
of  farming,  and  to  afford  a  thorough  and  comprehensive  knowledge  of  its  principles  and 
methods;  to  explain  the  nature  of  soils  and  manures,  the  reasons  for  and  the  best  methods  of 
tillage,  the  constituents  and  characteristics  of  plants  and  animals,  and  the  conditions  favor- 
able to  their  development.  Practice  is  combined  with  theory  whenever  the  processes  Involve 
skilled  labor,  but  the  stud^ni's  time  is  not  consumed  In  merely  manual  operations. 
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As  will    be   seen    by   an   examination   of   the   schedule   of   studies   and    practioums   of    this 
course,   the  time  Is  fully  occupied  with  Instruction  In  the  class-rooms,   laboratories,   orchard, 

vineyard  and  field,  and  no  pains  will  be  spared  to  give  the  earnest  student  a  high  degree  of 

intellectual  training,  and  thorough  special  preparation  for  the  most  advanced  requirements  of 

a  farmer's  calling.     Increased   teaching  force  and  equipment  have  been  provided  for  this  de- 
partment of  instruction,   and  the  opportunities  offered  to  young  men  were  never  so  complete 

and  satisfactory  as  at  the  present  time. 

The  instruction  is  so  arranged  au  to  begin  the  study  of  technical  subjects  In  the  Freshman 

year,   and   to  continue  them  throughout   the   course.    At   least  one  technical   study   is   taught 

every   term  of  each  year.    Those  technical   subjects  requiring   the   least   previous  preparation 

are    taught   in   the  earlier  part   of   the   course,    while   the   student    is   securing  a   training    In 

English,   Mathematics.   Elementary  Chemistry  and  Modem  Languages,   which  are  essential  to 

his  further  studies. 

Inasmuch  as  agriculture  involves  so  large  a  number  of  the  sciences,  the  student  Is  given  a 

broad    training    In    those    studies.       The    studies    In    general    science    are:      Chemistry,    three 

terms;    Botany,    three   terms;    Biology    and    Zoology,    three    terms;    Physics,    two    terms;    and 

Geology,   two  terms. 

History,  Political  Economy,  Constitutional  and  International  Law  are  taught  as  a  preparation 

for  the  duties  of  citizenship.    No  class  of  citizens  have  greater  need  than  farmers  of  a  clear 

understanding  of  public  questions  as  they  affect  themselves  and  the  public  interest. 

What  may  be  considered  the  technical  or  special  studies  of  the  course  are  arranged  in  the 

following  order: 

RURAL  LAW  AND  FARM  ACCOUNTS.— A  study  of  the  laws  which  most  directly  concern 
farming:    principles  and  forms  of  farm  accounting. 

CARPENTRY.— Instruction  and  practice  in  the  use  and  care  of  tools,  including  shaping  to 
dimension  and  Joinery. 

AGRICULTURAL  CHEMISTRY.— Taught  by  lecture,  with  references  to  Johnson's  "How  Crops 
Feed"  and  "How  Crops  Grow." 

Plants.— How  they  grow;  the  chemical  elements  Indispensable  to  their  growth  and  the  com- 
pounds from  which  plants  can  take  them  up;  how  plants  feed;  the  compounds  formed 
In  the  plants;  variations  in  plant  composition  due  to  differences  In  fcpec^ep>  variety,  stage 
of  maturity,  climate  and  supply  of  plant  food;  germination;  fermentation. 

Chemistry  of  soil  and  water.— Mineral  ba^sis  of  the  soil;  composition  of  rocks;  changes  due  to 
weathering;  translocation  and  deposition  of  soils;  classification  of  soils;  mechanical  an- 
alysis; formation  of  organic  matter  in  the  soil;  its  composition,  the  changes  It  undergoes, 
and  its  uses;  nitrification;  power  of  soil  to  fix  chemical  compounds  Introduced;  its  rela- 
tion to  losses  in  drainage;  the  air  and  water  of  the  soil;  composition  of  river  and  mineral 
waters  as  compared  with  rain  water;  soil  heat  in  its  relation  to  soil  chemistry. 

Improvement  in  the  soil.— Chemtcal  effects  of  tillage,  drainage.  Irrigation,  addition  of  sand, 
burning  and  fallowing. 

Fertilizers.— Indirect  fertilizers- Effects  of  lime  and  other  compounds  of  the  earthy  bases. 

Direct   fertilizers— Phosphates,    potash  salts,    nitrogenous  compounds:— their  sources,    manu- 
facture and   use.       Green   manures;    stable    manure   and   its   preservation;    sewerage  and 
factory  waste;  composting. 
Maintenance  of  fertility.    Fertilizer  theories;  relation  to  systems  of  agriculture. 

Practlcums.— Include  lectures  and  laboratory  practice  on  the  methods  of  quantitative  an- 
alysis applied  to  fertilizers,  rocks,  soils,  foods,  milk,  etc. 

FARM  APPLIANCES  AND  BUILDINGS.— Kinds  and  adaptation  of  farm  implements  and 
machinery;  application  of  different  kinds  of  power  to  farm  purposes;  plans  and  essential 
features  of  farm  buildings;  fences,  roads  and  water  supply. 

SOILS.— Kinds;  physical  properties;  cultivation,  drainage  and  Irrigation. 

Cultivation.— Reasons,    methods   and   appliances. 

Drainage.— Practical  details  of  farm  and  road  drainage;  leveling  and  locating  drains,  material, 
size,  shape,  depth,  grade  and  number;  effect  of  drainage;  cost  and  profit;  machines  and 
appliances. 

Irrigation.— General  features:  adapted  to  localities;  methods;  surface  or  sub-lrrlgatlon. 

METEOROLOGY.— Davis'  Meteorology,  supplemented  by  lectures. 

STOCK   FEEDING.- 

Animal  chemistry.— General  composition  of  animal  body;  chemistry  of  digestion  and  absorp- 
tion; the  blood;  body  wastes;  functions  of  the  various  nutrients  In  the  formation  of 
tissue  and  the  production  of  heat  and  work. 

Feeding  stuffs.— Composition  and  digestibility  as  affected  by  soil,  manure,  rate  of  seeding, 
etc.  etc.  Sources,  composition  and  uses  of  bye  fodders.  Preservation  and  preparation  of 
fodders— hay-making,   ensilage,   steaming  and   cooking  feed. 

Feeding  for  special  purposes.— Nutrients,    fodder   and   rations.    Feeding  standards,    calculation 
of  rations.    Fuel  value  of  fodders  and  rations.      Maintenance  rations.    Excess  food. 
Feeding  working  animals.— Influence  of  work  on  metabolism.    Source  of  muscular  power. 
Feeding  for  meat   production.— Beof.   mutton  and  pork.     Differences   in   nutrition   of  young 

and  mature  animals.    Growth  and  fattening.    Influence  of  food  on  carcass. 
Feeding  for  milk.— Nature  and  composition  of  milk;   formation  of  milk  in  the  udder;    in- 
fluence of  food   on  yield  and  composition   of  milk;   effects  of  breed;    individuality,   period 
of  lactation,  etc.;  effect  of  feed  on  quality  of  dairy  products. 

ANIMAL  HUSBANDRY.— Principles  of  stock  breeding— heredity,  atavism,  variation,  laws  of 
correlation,  terms  used— thoroughbred,  In-breedlng,  pedigree,  parental,  mental,  climatic  In- 
fluences; controlling  sex;  selection;  period  of  gestation.  Care  and  management  of  live 
stock;  handling  and  training. 
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f      ttistory,  characteristics  and   purposes  of  breeds  of  live  stock.    A  few  of  the  leadin^r  types 

I         of  live  stock  are  kept  on  the  farm,  which  give  the  students  opportunity  for  judging  and 

(  scoring  and  for  studying  the  essential  points  of  breeds  adapted  to  different  purposes. 
Some  of  the  finest  specimens  of  many  of  the  breeds  are  llustrated  by  lithographs,  photo- 
graphs and  lantern  slides.  By  means  of  herd  books  and  other  historical  literature  on 
such  subjects,  the  methods  of  producing  these  specimens  are  studied.  Students  wlshlne 
to  make  a  specialty  of  any  particular  breed  or  breeds  will  be  afforded  facilities  and  di- 
rected In  the  way  of  doing  so. 

D-MRY  HUSBANDRY.— Statistics  of  products  and  consimption;  adaption  to  certain  sectiomc 
winter  or  summer  dairying,  dairy  or  creamery:  characteristics,  testing  and  selling  of 
milk:  butter  and  cheese  making;  effect  of  foods  on  products;  breeds  of  dairy  cattle, 
their  rearing,   management  and  replenishment. 

HORTICULTURE.— Instruction  In  Horticulture  Is  given  largely  by  the  practical  operations 
of  the  garden  and  orchard,  such  as  pruning,  grafting,  budding  and  making  cuttings  and 
layers. 

Fruits.— Methods  of  propagation;  preparation  of  ground;  cultivation  and  after  treatment. 
Storage  and  marketing;  hybridization  and  origination  of  new  varieties;  diseases  and  their 
remedied. 

Vegetables  are  considered  in  the  same  general  way.  The  history  and  peculiarities  of  in- 
dividual varieties  are  studied  and  also  the  best  methods  employed  In  their  cultivation. 

Ornamental  plants:  their  nature  and  use  in  landscape  gardening. 

The  aim  is  to  cover  all  parts  of  the  subject  of  Horticulture,  and  in  the  green-houses, 
gardens,  orchards  and  grounds  of  the  College  students  have  a  most  excellent  opportunity 
for  seeing  a  great  variety  of  both  the  useful  and  ornamental  plants  under  cultivation  and 
experiment. 

'COMPARATIVE  ANATOMY  is  taught  in  connection  with   the  study  of  Biology  and  Zoology. 
:  ECONOMIC   ENTOMOLOGY   is   taught  in   connecUon  with  the  study  of  Zoology.    The  struc- 
ture and  life  history  of  insects  are  fully  studied,  after  which  special  study  Is  made  of  the 
principal  beneficial  and  Injurious  species. 

WBTERINARY  SCIENCE.— Preventive  measures,  common  accidents,  principal  diseases  among 
farm  animals. 

FARM  CROPS.— The  hlstorj',  production,  uses,  chief  characteristics  and  essential  elements 
of  successful  culture  of  each  of  the  principal  farm  crops.  For  example,  the  subject  of  In- 
dian corn  is  treated  under  the  following  heads:  History,  production,  use,  structure, 
cross-fertilization,  chemical  composition,  climate,  soil,  varieties,  vitality,  culture,  harvest- 
ing. 

RURAL  ECONOMY.— Farm  management  and  plans;  kinds  of  farming,  as  general,  special. 
Intensive,  extensive,  stock  dairy  and  errain.  and  the  essential  elements  of  success  In 
emch;  farming  as  a  business;  marketing;  relation  of  *f arming  to  other  Industries;  the 
farmer  as  a  producer,    manufacturer,    merchant,    transporter   and   consumer. 

HISTORY  OF  AGRICULTURE  In  those  countries  from  which  we  derive  our  agricultural 
practices  and  products;  American  agriculture;  present  agricultural  methods  In  foreign 
countries. 

FORESTRY,  Including  not  only  a  study  of  various  forest  trees,  and  their  uses,  but  also  the 
production  and  conservation  of  forests  and  forest  conditions.  Instruction  will  be  chiefly 
by  lectures,  and  the  subject  will  be  made  as  practical  as  possible. 

Short  Course  in  Agriculturb. 

A  set  of  lectures  on  technical  agricultural  subjects  will  be  given  during  the  winter  term. 
The  lectures  for  the  winter  of  1894  begin  Wednesday,  January  3,   and  continue  twelve  weeks. 

While  all  applicants  over  fifteen  years  of  age  will  be  admitted  without  examination,  the 
better  the  previous  preparation  the  greater  will  be  the  benefit  obtained  by  those  attending 
the  lectures. 

These  lectures  are  designed  for  those  whose  time  for  the  study  of  this  subject  is  limited 
to  one  or  two  winters.  It  is  the  aim  to  give  as  large  an  amount  of  thoroughly  useful  in- 
formation about  farming  and  gardening  and  the  principles  underlying  the  art,  as  time  will 
show. 

The  lectures  will  be  divided  into  four  general  heads,  vlx.:  Agricultural  Science;  Horti- 
culture and  Economic  Entomology;  Veterinary  Science.  These  lectures  will  be  given  by  men 
who  have  had  special  training  in  the  several  lines  of  which  they  treat 

LECTURES. 
1.    Agriculture— <0  lectures  treating  of 
Farm   management. 
Drainage, 

Road  making, 
Breeds,  breeding  and  management  of  live  stock. 
Dairying. 

Cultivation  of  farm  crops. 

The   practicums    in   this   line   will    consist   of    practice   In    the   measurement,    planning   and 

'mapping  of  farms  and  farm  buildings  leveling  for  drains  and  roads;  practice  in  Judging  live 

stock,  practice  In  handling  milk  and  making  butter  by  various  approved  methods;  taking  notes 

upon  the  feeding  and  management  of  live  stock  on  the  Experimental  and  College  farms,   as 

-ruveW  as  taking  notes  upon  the  various  operations  of  each. 
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2.    Agricultural  Sclenco— 60  lectures  treating  of 

elementary  notions  of  chemistry  and  physics;  chemical  elements  of  acrieultural  im^rtance 
and  some  of  their  compounds.    Chemistry  of  air  and  water. 

Soils.— How  they  are  formed;  their  chemical  and  physical  differences. 

Plants.— How  they  grow;  the  technical  elements  indispensable  to  their  growth  and  the 
compounds  from  which  plants  can  take  them  up;  how  plants  feed;  the  compounds  formed 
in  the  plants;  varieties  in  plant  composition  due  to  differences  In  species,  variety,  stage  of 
maturity,   climate  and  supply  of  plant  food;  germination,   fermentation. 

Animals.— General  composition  of  animal  body;  chemistry  of  digestion  and  absorption;  the 
blood;  body  waste;  functions  of  the  various  nutrients  in  formation  of  tissues  and  production 
of   heat  and  work. 

Feeding  stuffs.— Composition  and  digestibility  as  affected  by  soil,  manure,  rate  of  seeding, 
etc.,  etc.  Sources,  composition  and  uses  of  bye  fodders.  Preservation  and  preparation  of  fod- 
ders,  hay-making,  ensilage,   steaming  and  cooking  feed. 

Feeding  standards  and  calculations  of  rations.  Growth  and  fattening;  feeding  for  meat, 
milk,   wool,   etc. 

Milk.— Its  nature  and  composition,  variation  In  composition  as  affected  by  food,  breed  and 
individuality.    Effects  of  feed  on  quality  of  dairy  products. 

Practlcum.— Milk  testing,   one  hour  per  week. 

3.    Horticultural  and  Economic  Entomology— <0  lectures  treating  of 

the  ordinary  vegetables  and  fruits.  Their  treatment  and  cultivation,  together  with  their  insect 
enemies  and  the  best  methods  of  destroying  the  injurious  kinds.  Green-houses  and  other 
facilities  make  it  possible  to  give  a  practical  course  on  these  subjects  even  in  the  winter 
season. 

4.    Veterinary  Science— 24  lectures  treating  of 

common  diseases  and  accidents,  with  Clinics  once  a  week. 

Students  may  select  between  practlcum  in  Agriculture  and  Horticulture  according  to  their 
individual  needs  and  desires,  and  thus  emphasize  that  line  of  work  to  which  they  wish  to 
give  the  most  attention. 

This  course  is  not  Intended  in  any  sense  to  take  the  place  of  the  regular  four  years' 
course,  but  to  supplement  it.  It  is  hoped  that  this  short  course  will  meet  the  wants  and  needs 
of  a  large  body  of  earnest,  bright  young  men  in  the  Commonwealth  of  Pennsylvania  who  wish 
a  fuller  knowledge  of  modem  farm  methods.  It  should  in  no  case  be  taken  as  a  substitute 
for  the  more  thorough,  and  hence  in  the  end,  more  practical  four  years*  course.  Every 
young  man  who  has  the  time  and  means  should  take  the  more  extended  course.  The  largest 
measure  of  success  involves  sucl\  a  wide  range  of  knowledge  that  the  most  thorough  tech- 
nical training  is  required. 

No  charge  will  be  made  at  present  to  persons  attending  these  lectui:es,  except  the  fee  of 
five  dollars  to  cover  Incidentals,  and  the  small  laboratory  fee  in  special  cases.  Rooms  in 
the  College  dormitories  cannot  be  guaranteed,  but  will  be  provided  at  the  usual  rate  as  far 
as  possible.  Those  who  desire  to  attend  should  make  application  as  long  in  advance  as  pos- 
sible. 

Agricultural  Experiment  Station. 

The  Agricultural  Experiment  Station,  as  a  distinct  branch  or  department  of  the  College, 
was  organized  by  the  Trustees  in  1887.  in  acordance  with  the  provisions  of  the  Act  of  (in- 
gress, generally  known  as  the  Hatch  Act.  The  College  had  for  several  years  carried  on  ex- 
tensive lines  of  research  and  experiment,  and  these  are  being  continued  and  greatly  en- 
larged under  the  new  organization. 

The  funds  specifically  devoted  to  the  work  of  the  Station  are  expended  in  making  such 
experiments  and  investigations  as  seem  best  adapted  to  render  practical  and  efficient  aid  to 
the  farmers  of  the  State  in  the  pursuit  of  their  calling.  Various  experiments  of  this  sort 
have  been  completed  and  numerous  others  are  now  in  progress.  The  results  are  published 
quarterly  in  the  form  of  bulletins,  and  the  year's  work  is  summed  up  in  an  annual  report. 
Both  reports  and  bulletins  are  printed  for  gratuitous  distribution,  and  will  be  mailed  regularly, 
free  of  charge,  to  any  citizen  of  the  State  applying  to  the  Director,  Dr.  H.  P.  Armsby. 

The  Station  also  invites  correspondence  and  suggestions  from  farmers  and  others  in- 
terested in  its  work,  and  inquiries  upon  matters  pertaining  to  agriculture  or  horticulture  will 
be  cheerfully  answered  by  the  Director,  as  far  as  possible. 

All  communications  to  this  department  should  be  addressed  "Agricultural  Experiment 
Station,   State  College.   Pa." 

Mechanic  Arts. 

This  course  has  been  in  full  operation  since  September,  1S84.  The  course  is  designed  to 
afford  such  students  as  have  an  ordinary  common  school  education  an  opportunity  to  continue 
the  elementary  scientific  and  literary  studies,  together  with  mechanical  and  free-hand  draw- 
ing, while  receiving  theoretical  and  practical  instruction  in  the  various  mechanical  arts. 

The  Instruction  in  shop  work  is  given  by  means  of  exercises  so  planned  as  to  include,  in  a 
systematic  manner,  the  operations  in  use  in  the  various  trades,  but.  the  object  being  to  give 
instruction  in  the  use  of  tools,  only  such  constructions  are  made  as  oover  principles,  without 
undue  repetition. 
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The  first  Instruction  In  carpentering  and  Joining  is  the  use  of  the  saw  and  plane  in  work- 
ing wood  to  given  dimensionff,  and  a  series  of  elementary  exercises  follows  in  order,  such  as 
practice  in  malting  square  joints,  different  kinds  of  dove-tails,  the  various  tenons,  roof- 
trusses,   panels,    etc. 

The  instruction  in  turning  and  circular-section  pattern-making  also  is  given  from  a  series 
of   exercises. 

In  the  forge-shop  are  taught  the  management  of  the  fire  ajid  the  degrees  of  heat  nec«Mary 
to  forge  different  metals.  Drawing,  forming,  bending,  upsetting,  fagoting,  splitting,  punch- 
ing, chamfering,  annealing,  tempering,  case-hardening,  etc.,  are  taught  by  means  of  a  series 
of  exercises  in  which  the  elements  of  the  iron  forger's  art  are  particularly  dwelt  upon.  Every 
piece  is  made  to  certain  dimensions  laid  down  upon  the  drawing,  the  article  being  forged  be- 
fore the  class  by  the  instructor  who  directs  attention  to  the  essential  feature  of  the  (H>er- 
ation,  which  is  then  repeated  by  e^ch  student. 

The  course  in  vice  work  includes  filing  to  line,  filing  to  template,  free-hand  filing,  fitting 
and  chipping  straight  and  grooved  surfaces  in  cast  iron,  wrought  iron  and  steel. 

In  the  machine  shop,  the  student,  after  having  the  lathe  and  Its  mechanical  ocmstrucUon 
explained  to  him,  is  taught  centering,  tape-turning, chucking,  reaming.  Inside  and  outkide 
flcrew-cutUng,  bolt-turning,  etc.  He  is  then  required  to  construct  some  pieces  of  mechanism 
in  which  many  of  these  principles  are  involved 

The   drawing  of  this  course  extends  through    the   entire  three  years. 

This  work  is  looked  upon  as  of  the  highest  importance,  and  the  effort  is  to  make  the  in- 
struction thorough,  practical  and  of  direct  utility.  Considerable  time  is  devoted  to  free- 
hand drawing,  and  it  Is  believed  that  it  not  only  assists  in  mechanical  drawing  but  It  is  of 
great  service   in  after  years,    whatever   the   occupation  chosen. 

The  mechanical  drawing  consists  of  a  series  of  exercises,  and  such  are  selected  as  will  be 
of  subsequent  use.  They  are  arranged  in  progressive  order,  beginning  with  g^metrlcal  pon- 
structlons  involving  straight  lines  and  circular  arcs  only,  and  ending  with  more  conQ>Iex 
curves,  such  as  the  ellipse,  helix,  eplcyioid,  etc. 

Projection  Is  next  taken  up.  The  instruction  in  this  is  from  models,  so  that  the  student 
may  have  before  him  the  actual  object  from  which  the  projection  is  made,  and  not  be  obliged 
to  depend  upon  his  unaided  conception.  After  completing  this  work  he  is  required  to  draw 
parts  of  the  machines  from  actual  measurements.  For  this  purpose  he  is  given  some 
piece  of  mechanism  to  sketch  and  measure,  of  which,  finally,  he  is  to  make  complete  working 
drawings. 

The  mathematical  Instruction  of  the  course  covers  Algebra.  Plain  and  Solid  Geometry. 
Plane  and  Spherical  Trigonometry  and  Land  Surveying,  taught  with  special  reference  to  this 
class  of  students,  many  practical  applications  being  made.  The  department  is  already  well 
equipped,  but  additions  of  machinery  are  being  made,  from  time  to  time,  to  meet  the  re- 
quirements of  the  course. 

GENERAL  STATEMENTS. 

1.  DEQREES. 

The  Degree  of  Bachelor  of  Science  In  conferred  upon  graduates  of  the  four  years'  Courses. 
The  diploma  given  to  graduates  of  the  Technical  Courses  contains  mention,  also,  of  the 
special  line  of  technical  work  pursued. 

The  Degree  of  Master  of  Arts  or  Master  of  Science  is  conferred  upon  graduates  of  the 
State  College,  of  at  least  three  years'  standing,  who  are  known  to  have  been  systematically 
pursuing  scientific,  literary,  or  professional  studies,  and  upon  graduates  of  this  or  other  Insti- 
tutions who  have,  satisfactorily  to  the  Faculty,  studied  at  least  one  year  in  the  Graduate 
Courses. 

2.  GRADUATE   INSTRUCTION. 

Persons  who  have  been  graduated  in  one  of  the  Regular  Courses  here,  or  an  equivalent 
course  elsewhere,  are  permitted  to  enter  the  College  for  instruction  in  an  advanced  course, 
consisting  of  such  studies  as  may,  in  each  case,  be  approved  by  the  Faculty. 

8.    LIBRARIES   AND    READING-ROOMS. 

The  Library  belonging  to  the  College  has  over  eight  thousand  volumes,  embracing  scien- 
tiflo  and  technical  works,  memoirs,  scientific  essays,  agricultural  and  educational  works,  etc.. 
in  EInglish.  French  and  German,  forming  the  foundation  of  a  good  Scientific  Library.  Four 
or  five  hundred  volumes  per  year  are  being  added. 

The  Reading-room,  in  connection  with  the  College  Library,  offers  to  Faculty  and  Students 
an  ample  and  well-selected  list  of  scientific  and  other  periodicals.  The  Engineering  Depart- 
ments are  provided  with  a  sepcial  reading  room  and  library  supplied  with  the  best  technical 
works  and   magazines. 

Each  of  the  two  Students'  Literary  Societies  has  a  good  Library  of  standard  and  miscel- 
laneous works,  and  a  reading-room  supplied  with  some  of  the  principal  literary  periodicals 
and  newspapers  of  the  day. 

4.    FREE  (SENATORIAL)  SCHOLARSHIPS. 

The  Trustees  have  established  fifty  scholarships,  one  for  each  Senatorial  district  in  the 
State,  entitling  the  holder  to  exemption  from  all  College  charges  (except  for  lights  and  for 
material    used    in    the   iiaboratories).    In    any   of   the    REGULAR    FOITR    YEARS'    COLLEGE 
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COURSES.  The  scholar,  male  or  female.  Is  to  be  appointed  by  the  Senator  of  the  district, 
after  a  competitive  examination  in  the  studies  required  for  admission  to  the  Freshman  class 
(Oeneral  Science  Course),  or  to  the  third  year  of  the  Course  In  Mechanic  Arts.  No  person  <« 
eligible  as  a  candidate  who  has  previously  been  admitted   to  any  College  class. 

The  holder  of  the  scholarship  is  admitted  to  any  of  the  REX3UL.AR  COLLEGE  COURSES 
(but  not  to  the  Preparatory  or  Special  courses)  free  of  the  ordinary  charges  for  incidentals,  room 
rent,  fuel  and  furniture.  This  allowance  amounts,  at  the  present  rate  of  charges,  to  fifty  dol- 
lars a  year,  and  is  continued  the  entire  College  course,  provided  that  both  conduct  and  clsiss 
standing  be  satisfactory  to  the  Faculty.  >  vacancy  may  be  filled  after  the  opening  of  the 
college  year.  If  the  appointee's  attainments  do  not  fall  below  the  standard  of  the  class  at  the 
time  of  the  application  for  admission.  For  Information  as  to  vacancies,  time  and  place  of  ex- 
amination, etc.,  candidates  for  scholarships  should  apply  to  their  Senator  (in  whose  hands  the 
details  of  appointment  have  been  placed  by  the  Colleg)  or  to  the  President  of  the  College. 

5.    EXPENSES. 

No  charge  whatever  is  made  for  Tuition,  except  for  special  instruction  in  music. 

INCIDENTALS.— Each  student,  whether  from  a  distance  or  resident  in  the  neighborhood,  i.s 
required  to  pay  117.00  a  year  for  the  heating,  lighting,  and  care  of  the  recitation  and  other 
public  rooms,  vis:  $7  for  the  Fall  session,  (5  for  the  Winter,  and  |5  for  the  Spring.  This 
is  the  only  charge  (except  a  small  lal>oratory  fee  in  some  of  the  courses)  made  to  students 
who  do  not  occupy  college  rooms. 

R<X)M  RENT.— Preparatory  students  are  required  to  occupy  rooms  in  the  college  dor- 
mitories but  college  students  may  occupy  rooms  elsewhere,  subject  in  all  cases  to  the  ap- 
proval of  the  Faculty.  To  those  who  rent  rooms  In  the  college  dormitories,  thei  uniform 
charge  Is  as  follows: 


rail 
Session. 

Winter 
Session. 

Spring 
Session. 

1.  HtudMits  not  renting  a  College  rooni,  ,,,,,,,-,-. 

Incidentals. 

$7  00 

17  00 

15  00 

360 

50 

$5  0$ 

$5  00 

18  00 

850 

50 

$5  00 

r 

2.  Students  renting  a  College  room— (Rooming  alone),   .  .   < 

Incidentals, 
Boom  rent,  . 

Light 

Key  deposit. 

$5  00 

12  (U 

3  50 

50 

126  00 

$27  00 

$20  00 

3.  Stndenu  renting  a  CJoUege  room— (ITitlirooni-matf).   . 

Incidentals, 
Room  rent,  . 

Light 

Key  deposit, 

Room  rent,  . 
Light.  .... 
Key  deposit, 

17  00 

11  00 

1  75 

50 

120  25 

$5  00 

14  00 

1  75 

50 

$5  00 

800 

125 

50 

$2125 

$4(10 

350 

50 

$14  75 

4.  Senatorial  Students— (i?oom<ni7  oton^) \ 

$4  00 

850 

50 

$4  00 

250 

50 

$8  00 

$8  00 

$7  00 

5.  Senatorial  Students— (IFifh  n)om-rmif«) -j 

Light.  .      .  . 
Key  deposit, 

$1  75 
50 

$1  75 
50 

$1  25 
50 

$2  25 

$2  25 

$1  75 

By  a  resolution  of  the  Board  of  Trustees,  each  student,  before  he  is  permitted  to  enter  his 
name  upon  the  College  roll,  is  required  to  pay  an  amount  sufficient  to  cover  all  his  College 
bills  for  the  current  session,  besides  a  special  deposit  of  $6  as  a  security  against  general 
damages,  or,  in  case  he  cannot  pay  immediately,  to  give  a  note  with  sufficient  security,  for 
the  payment  at  some  future  time,   unless  excused  by  the  Executive  Committee. 

LABORATORY   EXPENSES.— Students  during  the  time  they  are  engaged   in  laboratories. 

pay  a  small  charge  for  their  outfit;  also,  for  apparatus  destroyed  and  material  consumed  by 

them.    Such  charges,   at  present,  are  as  follows: 

Botany,    per    term $100 

Zoology,    per    term 2  00 

Carpentry,    per   course 2  60 

Wood-worii.   per  course 2  60 

Forging,    per    course 3  60 

Chipping  and  filing,  per  course,    $  OO 

Machine  work   in  iron 4  00 

CHiemistry.    per   term 10  00 

Physics,    peF    term,    100 

Phynlcs  and  Electrical  Engineering,  per  term 2  00 
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In  the  chemistry  practicum,  accounts  are  kept  with  individual  students,  who  are  liable 
for  any  excess  al>ove  the  amount  paid  in  advance 

BOARD.— The  College  does  not  maintain  a  boarding  hall  and  most  students  depend  upon 
the  boarding-houses,  in  the  vicinity,  the  regular  charge  being  $3  per  week.  The  College  pro- 
vides facilities  for  Boarding  Clubs  which  supply  their  members  with  good  board  at  from 
J2.50  to  J3.00,  according  to  the  varying  wishes  of  the  club.  The  College  year  Is  thirty-six 
weeks. 

FURNITURE.— The  furniture  provided  for  students  who  room  in  the  College  dormitories 
consists  of  a  bedstead,  mattress,  table,  washstand  and  chair.  The  student  provides  all  other 
articles,  including  pillow,  bedding,  washbowl,  pitcher,  mirror,  etc  In  the  Ladies'  Cottage 
everything  is  provided  except  bed  clothing  and  towels. 

Uniform.— Each  cadet  Is  required  to  provide  himself  a  uniform,  the  coat  and  cap  of  dark 
bine  cloth,  the  pantaloons  of  lighter  blue.  The  entire  suit  ts  exceedingly  neat  and  service- 
able, and  may  be  worn  on  any  occasion.  Measures  are  taken  at  the  College,  and  orders  filled 
by  some  approved  maker.  The  uniform  of  cadets  costs,  at  present,  114.65,  $18.55  or  121.06.  ac- 
cording to  the  quality  selected;  and  must  be  paid  for  when  ordered. 

Music— Instruction  in  vocal  music  or  on  the  piano  or  cabinet  organ  will  be  given  at  the 
rate  of  110  for  twenty  lessons,  and  $3  per  quarter  (two  hours  daily)  for  use  of  Instrument  in 
practicing.    Instruction  in  Harmony,   |5  for  twenty  lessons. 

The  charge  to  pupils  not  In  regular  standing  In  the  College  Is  a  matter  of  private  ar- 
rangement with  the  Instructor.    The  present  charge  in  such  cases  is  |15  for  twenty  lessons. 

WASHING  is  at  the  rate  of  fifty  cents  per  dozen. 

BOOKS  AND  STATIONERY  can  be  procured  at  stores  and  at  the  College,  at  regular  re- 
tall    prices. 

DAMAGES.— Persons  causing  special  damages  will  be  required  to  pay  for  the  same.  Gen- 
eral damages  will  be  assessed  upon  the  body  of  students. 

All  remittances  should  be  made  to  the  President,  State  College,  Centre  County,  Pa.,  by 
draft  or  by  money  order  drawn  on  State  College  post  office. 


ADMISSION  TO  COLLEGE. 

Examinations  for  admission  are  held  on  Thursday  of  Commencement  week,  and  on  the  day 
before  the  opening  of  the  Fall  session,  the  dates  being  for  1895,  the  13th  of  June  and  the  10th 
of  September,  respectively.  It  is  desirable,  on  every  account,  that  candidates  be  present  on 
one  or  both  of  these  days.  Those  who  cannot  do  so  will  be  examined  at  any  time  dhrlng  the 
year,  and  admitted  to  the  class  for  which  they  are  found  prepared. 

In  all  cases,  the  applicant  for  admission  must  present  evidences  of  good  character,  and, 
when  coming  from   another   institution,    of  honorable   dismissal. 

For  admission  to  the  Freshman  class,  candidates  (of  either  sex)  must  be  at  least  fifteen 
years  of  age,   and  pass  a  satisfactory  examination  in   the  following  subjects: 

1.  FOR  THE  COURSES  IN  GENERAL  SCIENCE.  AGRICULTURE,  BIOLOGY,  CIVIL. 
ELECTRICAL.    MECHANICAL,    MINING,    ENGINEERING,    AND  PHYSICS: 

English  Grammar;  Arithmetic;  Geography,  both  Descriptive  and  Physical;  United  States 
History;  Physiology;  Higher  Algebra,  through  Quadratics  and  Progressions;  Wentworth's 
Plane  Geometry,  all;  and  the  elements  of  Physics,  as  much  ad  is  contained  In  Avery,  Rolfe 
and  Glllet,  or  Gage. 

2.  FOR  THE  LATIN-SCIENTIFIC  (X)URSE:  Tne  same  as  above,  with  the  addition  of 
four  books  of  Caesar  and   four  orations  of  Cicero. 

3.  FOR  THE  SPECIAL  COURSE  IN  CHEMISTRY:  Applicants  will  be  admitted  without 
examination,    except  In    Mathematics. 

In  that  branch,  at  present,  the  applicant  must  be  fully  prepared  to  pass  examination  in 
Arithmetic,  including  the  Metric  system,  and  the  first  two  hundred  pages  of  Newcomb's  Ele- 
mentary Algebra,  or  an  eqivalent;  but  in  order  to  derive  the  greatest  advantage  from  the 
course.  It  is  recommended  that  students  be  so  far  adanced  as  to  have  completed  the  Mathe- 
matical Studies  of  the  Freshman  year. 

4.  FOR  THE  COURSE  IN  MECHANIC  ARTS:  The  same  as  for  admission  to  the  Pre- 
paratory Department:  Arithmetic,  English  Grammar,  Physiology,  unitea  Btates  iiistory.  t^nticat 
Geography  and  Altrobra  to  equations  of  second  degree. 

6.  FOR  ELECTIVE  COURSES,  applicants  must  at  least  be  prepared  to  enter  the  Fresh- 
man class.  General  Science  Course. 


In  Lieu  of  Examination. 


1.  GRADUATES  OF  STATE  NORMAL  SCHOOLS  and  of  a  SELECT  LIST  OF  HIGH 
SCHOOLS  AND  ACADEMIES  In  Pensylvania,  whose  standard  of  requirements  has  been  as- 
certained to  be  satisfactory,  will  be  admitted  to  the  Freshman  class  without  further  examin- 
ation In  studies  which,  as  shown  by  their  diploma  or  certificate,  they  have  successfully  com- 
pleted In  such  Institution.  Such  certificate  must  show  specifically  the  amount  of  work  done 
and  the  text  book  used   in  each  subject. 

2.  THE  HOLDERS  OF  SENATORIAL  SCHOLARSHIPS  are  admitted  provisionally  on  the 
certificate  of  the  Examining  Committees  In  the  several  Senatorial  districts. 
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Advanced  Standing. 

APPLICANT  FOR  ADVANCED  STANDING,  In  any  course,  must  pa«s  a  further  examina- 
tion In  the  studies  which  have  been  pursued  by  the  class  for  which  they  are  candidates. 

THE  FULL  COURSES  OF  INSTRUCTION  occupy  four  years,  with  three  terms,  or  ses- 
sions. In  each  year.  The  following  Schedules  of  Studies  Indicate  the  amount  of  work  required 
In  the  several  Courses,  or  hte  equivalent,  which  will  be  accepted  from  candidates  for  ad- 
vanced standing.  A  detailed  schedule  of  the  course  In  asrrlculture  is  omitted,  the  work  having 
)>een  fully  outlined  on  a  preceding  pa^e. 

Specimens   of   Examination   Papers   will    be   furnished   on   application. 

1.  General  Science  Coukse. 

[FIgurea  after  subjects  Indicate  hours  of  recitation  or  pratice  per  week;   Italics,   title  of  Text 
Books.] 

Freshman  Year, 

FALL    SESSION. 

MATHEMATICS.— Wentworth's    College    Algebra    (4).    Solid    Geometry,    Wentworth    or    Chau- 
venet  (3). 

LANGUAGE.— French   or  German,    Whitney's  Grammar,    Part    I,    Super's   Reader;    Otis'    Ele- 
mentary, Part,  Buchelm's  Modem  German  Reac'e.,  Part  I  (4);  English,  Genung's  Hand- 
Book  of  Rhetorical  Analysis  (4). 
Practlcums   aO).— Freehand  Drawing   (2),   Geometric  Drawing   (4),    English   (4). 

WINTER    SESSION. 
MATHEMATICS.— Trigonometry.    Wheeler    (5). 

LANGUAGE.— French    or    German,     Whitney's     Grammar,     Part     I,     completed.      HIstorlettes 
Modernes   (Fontalns;   Otis'    Elementary  Part  II,   Storm's  Immcnsee,    Stifter's   Haldedorf. 
(5):   English,   Genung's  Practical  Rhetoric   (4). 
MILITARY  TATICS.— U.   S.    Infantry   Drill   Regulations   O). 
Practlcums   (10).— Projection   Drawing   (4),    Carpentry   (6). 

SPRING    SESSION. 

MATHEMATICS.— Analytic  Geometry,   Nichols   (5). 

LANGUAGE —French  or  German,    Sept  Grandes  Auteurs  au   XlXme   Slercle    (Fortier);    Nov- 

elletten     BIbllothek     (Bernard)     (4);     English,     Morris*     Specimens    of     Early     English, 

Part    I    (3). 
HISTORY.— Fisher's    Outlines— Ancient     (3). 

Practlcums   (10).— English   (4),    Horticulture    (2),    Drawing    (4). 

Sophomore  Year, 

FALL    SESSION. 

MATHEMATICS.— Analytic  Geomeiry,  Nichols  (4). 
SURVEYING.— Bellows'  and  Hodgman's  Manual  (1). 
LANGUAGE.— French    or    German,     Luqulen's    French    Prose    of    Popular    Science;    Hodges' 

Scientific  German    (2). 
CHEMISTRY.— Lectures    on    the    Non-Metals    and    Harris'    Lecture    Notes    on    General    Chem- 
istry   (5). 
HISTORY.— Fisher's   Outlines— Mediaeval    (3). 

Practlcums  (10).— Surveying  (4),   Chemistry   (4),   Bibliography  (2). 

WINTER   SESSION. 
MATHEMATICS.— Calculus,    Taylor    (3). 
LANGUAGE.— French     or    German,     Super's     Historical     Readings;     Gore's    German     Science 

Reader    (2). 
CHEMISTRY.— Lectures  on  the  Metals  and  Harris'   Manual  of  Qualitative  Analysis   (3). 
BIOLOGY.— Lectures  on  General  Biology   (8). 
HISTORY.— Fisher's    Outlines— Modem    (4). 

Practlcums    (10).— Chemistry   (8),    Biology    (2). 

SPRING    SESSION. 
MATHEMATICS.— Calculus.    Taylor   (4). 
LANGUAGE.— French  or  (Jerman,   Chateaubriand's  Atala,    Rene  and  Le  Deraler  Abeucerage; 

Keller's   Dletegen   and   Frey tag's  Soil   und   Haben   (4). 
CHEMISTRY.— Same  as  Winter  Session   (3). 
BIOLOGY.— Lectures  on   General   Biology   (4). 

Practlcums  (10).— Chemistry  (6),  General  Biology  (4). 
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Junior   Year, 

FALX.   SESSION. 

LAXGIIAOE.— French  or  German,  On  the  basin  of  Fortier's  Sept  Qrands  Auteurs,  etc.,  will 
be  read:  LAmartine,  Qraziella;  Victor  Hugo,  La  Chute  and  Le  Ouet-Apens  (Les  Miser- 
ables):  De  Vigny,  Cinq  Mars;  De  Musset,  Pierre  et  Camille;  Oauthler.  Voyage  en 
Espagne;  Merimec,  Columba;  Coppee.  Selections  (ed.  Jenkins):  Ooethe's  Meisterwerke 
(Bernhardt),  with  copious  extracts  from  other  masterpieces  in  prose  and  poetry,  and 
Schiller's  Ballads  (ed.   Johnson)   (4). 

I»HYSICS.— Mechanics,    L.odge:   Electricity,    Poyaer   U>. 

BOTANY.— Bastin's  College  Botany  (4). 

PSYCHOLOGY. -James  (3). 

Practlcums  (10).— Physical  Measurements  (4),  Botany  (6). 

WINTER  SESSION. 

LA NGUAQB.— French  or  German.   Gulzot's   Hlstoire   de   la  Civilisation   en    Europe;    Freytag's 

Aus   dem   Mittelaltev   (3). 
PHYSICS.— Sound.  Stone;  Light  Lectures  and  Deschanel  (4). 
BOTANY.— Bastin's  College  Botany  and  Lectures   (4). 
IX>GIC.— Jevons  (4). 

Pratlctims  (10).— Physical  Laboratory  (4),  Botany  (6). 

SPRING   SESSION. 

PHYSICS.— Heat,  Gamett  (4). 
ZOOLOGY.— Lectures   (4). 
ETHICS. -Bowne  (5). 

LANGUAGE.— French  or  German,   Hugo's  Emani  with  Lectures  on  the  Romantic  Movement; 
Sybel's  Die  Brhebung  Europas  gegen  Napoleon  I  (2). 
Practlcums  (10).— Physical  Laboratory  (4),   Mineralogy  (6). 


Senior   Year, 

FALL   SESSION. 

ZOOLOGY.— Entomology,     Lectures    (4). 
GEOLOGY.— Dana  (4). 

ECONOMICS.- Walker's    Political    Economy    (4). 
PHILOSOPHY.— Schwegler's   A   History  of  Philosophy    (8). 
Practlcums  (10).— Zoology  (4),  Geology  (6). 

WINTER  SESSION. 

ASTRONOMY.— Young's   General    (3). 

GEOLOGY.— Dana   (3).    or   ZOOLCXIY,    Vertebrate,    Lectures    (3). 
CONSTITUTIONAL   LAW.— Cooley's   General    Principles    (4). 
HISTORY.— Gulzot's  History  of  Civilization  (4). 

Practlcums  (12).— Geology  (4),  or  Zoology  (4),   Physiological  Psj'chology  (8). 

SPRING    SESSION. 

ASTRONOMY.— Young  General  (3). 

INTERNATIONAL  LAW.— Woolsey   (5). 

LITERATURE.— Taine's    History    of    English    Literature    (5),    or    METEOROLOGY    (2).     and 

FORESTRY   Lectures    (8). 
HISTORY  OF  EDUCATION.— Painter   (2). 

Practlcums  (10).— Original  Work— elective  (5),   Graduation  Thesis  (5). 


Course  in  Agriculture. 
Freshman  Year. 

FALL    SESSION. 

MATHEMATICS.— Solid  Geometry,  Wentworth  or  C^hauvenet  (3). 
LANGUAGE.— English,   Genung's  Hand-Book  of  Rhetorical  Analysis  (4). 

CHEMISTRY.— Lectures    on    the    Non-Metals    and    Harris*    Lecture    Notes    on    General    Chem- 
istry (5). 
AGRICULTURE.— Rural   Economy,    Lectures    (8). 

Practlcums  (12).— Agriculture  (6).   Drawing,   Geometrical  and  Projection  (4),  CTiemlstry  (2). 
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WINTER   SESSION. 

MATHEMATICS.— Trigonometry,  Whteeler  (6). 
L.ANQUAOE.— English.  Genung's  Practical  Rhetoric  (4). 

CHEMISTRY.— Lectures  on  the  Metals  and  Harris'  Manual  of  Qualitative  Analysis  (S). 
AGRICULTURE.— Rural  Law,  Halgh's  Manual  of  Farm  Lew  (2). 
MILITARY  TACTICS.— U.  S.  Infantry  Drill  Regulations  0}- 
Practlcums  (12).— Agriculture  (4),  Chemistry  (8). 

SPRING   SESSION. 

LANGUAGE.— Old  English.   Morris'   Specimens  of  E^arly   English.   Part  I  (3). 
CHEMISTRY.— Same  as  Winter  Session  (8). 
HISTORY.— Fisher's   Outlines— Ancient    (8). 

AGRICULTURE.— Farm    Appliances    and    Buildings,     Lectures    and    Thomas'     Farm     Imple- 
ments (3). 
AGRICULTURAL  CHEMISTRY.— Lectures  and  Johnson's  How  Crops  Grow  (4) 
Practicums  (10).— Agriculture  (2),  Agricultural  Chemistry  (2),  Chemistry  (6). 

Sophomore    Year, 

FALL    8BSSION. 

LANGUAGE.— German,   Otis'   Elementary.   Part  I.   Buckheim's  Modem  (German   Reader   (4). 
MATHEMATICS.— Surveying,  Johnson  a). 
HISTORY.— Fisher's  Outlines— Mediaeval  (3). 
AGRICULTURAL   CHEMISTRY.— Lectures  (5). 

Practicums    (14).— Agricultural   Chemistry    (10),    Surveying    (4). 

WINTER   SESSION. 

LANGUAGE.— German  Otis'   Elementary,   Part  11;  Storm's  Immensee;  Stifter's  Haldedorf  (5). 
HISTORY.— Fisher's  Outlines— Modem    (4). 
GENERAL  BIOLOGY.— Lecture  (8). 
AGRICULTURAL    CHEMISTRY.— Lectures    (8). 

Practicums    (12).— Agricultural   Chemistry    (4).    Biology    (2).    Mechanic   ArU   (6). 

SPRING    SESSION. 

LANGUAGE. -German,  Novelletten  Blbliothek  (Bernhardt)  (4). 
BIOLOGY.— General,  Lectures  (4). 

AGRICULTURE.— Stock  Feeding.   Lectures  and  Armsby's  Cattle  Feeding   (5). 
Practicums   (14).— Biology    (4).    Agriculture   (6),   Stock  Feeding  (4). 

Junior   Year, 

FALL    SESSION. 

PHYSICS.— Mechanics.    Lodge;  ElectHcity,   Poyser  (4). 
HOTANY.— Bastln's   College   Botany    (4). 

AORICULTIRK.— Soils,    Lectures   and    Elliott's   Practical    Farm    Drainage    (2);    Animal    Hus- 
bandry,  Saunders'  Horse  Breeding  and  Curtis'   Horses.   Cattle.   Sheep  and  Swine  (5). 
Practicums  (10).— Botany   (6).   Soils  (4). 

WINTER   SESSION. 

PHYSICS.— Sound,   Stone;  and  Light.   Lectures  and  Deschanel   (4). 
BOTANY.— Cryptogam Ic.    Lectures   (4).    Economic,    Lectures   (2). 

AGRICULTURE.— Dairy  Husbandry,   Lectures  and  Stewart's  Dairyman's  Aianual  (5). 
Practicums  (12).— Cryptogam Ic  Botany  (6),   Dairying  (6). 

SPRING    SESSION. 

PHYSICS.— Heat,   Gamett  (4). 

AGRICULTURE.— Horticulture,  Lectures  (5).   Meteorology,   Lectures  (2),   Forestry,   Lectures  (3). 
Practicums    (14).— Horticulture    (10),    Meteorology   (4). 

Senior   Year. 

FALL    SESSION. 

ECONOMICS. —Walker's   Political   Economy   (4). 

AGRICULTURE.- Horticulture.     Lectures    (2);    Lectures    on    Entomology      and      Comparative 

Anatomy   (4). 
GEOLOGY.— Dana  (4). 

rracilcums    (12).— Entomology    (4).     Horticulture    (8). 
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WINTER   8B8SION. 

POLITICAL   SCIENCE. —Cooley's   General   Principles   of   Constitutional   Law    (4). 
QEOLOGY.— Dana    (2). 

AGRICULTURE.— Lectures   on    Farm    Crops    (5);    Lectures   on   Agricultural    Chemistry.    Horti- 
culture or  Veterinary  Science  (4). 
Practicums  (10).— Agricultural  Elective  and  Thesia. 

SPRING   SESSION. 

POLITICAL  SCIENCE.— Woolaey's  International  Law  (5). 

AGRICULTURE.— Lectures  on  A^cultural  Chemistry,  Horticulture  or  Veterinary  Science   (5); 
Lectures  on  History  of  Agriculture  (3);  Lectures  on   Highway  Engineering   (2). 
Practicums    (10.— Agricultural    Elective   and  Thesis. 

Course  in  Biology. 
Freshman  Year. 

FALL    SESSION. 

MATHEMATICS.— Wentworth's   College   Algebra    (4),    Geometry,    Wentworlh   or  Chauvebet    (3). 
LANGUAGE.— French    or   German,    English    or    Latin— Whitney's    Grammar.    Part    I;    Super's 

Reader;    Otis'    Elementary,    Part    I;    Buchheim's   Modem    German   Reader.    Part   I    (4); 

Genung's    Hand-Book    of    Rhetorical    Analysis;    Sallust's    Catiline.     Allen    and    Gree- 

nougb    (4). 
Practicums  (10).— Free-Hand  Drawing  (6)»  English  (4). 

WINTER  SESSION, 

MATHEMATICS.— Trlgnometry.   Wheeler  (5). 

LANGUAGE.— French  or  German.  English  or  Latin— Whitney's  Grammar.  Part  I.  com- 
pleted; Historiettes  Modernes  (Fortaine);  Otis*  Elementary,  Part  II:  Storm's  Immensee: 
Stifter's  Haldedorf  (5):  Genunp's  Practical  Rhetoric  (4);  Llvy— E:arly  Roman  History 
or   Hannibalic   Wars    (5). 

MILITARY  TACTICS.— U.  S.   Infantry  Dr«H  Regulations  (1). 
Practicums   (10).— Free-Hand    Drawing   (4),    Carpentry   (6). 

SPRING  SESSION. 

MATHEMATICS.— Analytic    Geometry.    Nichols    (5). 

LANGUAGE.— French   or   German,   English   or   Latin,    Sept   Grands   Auteurs   du   XlXme   Sieole 

(Fortler);    Novelletten    Bibliothek    (Bernhardt)    (5);    Moris    Siecimens   of    Early    English. 

Part  I   (3);  Tacitus— Germanla  and   Agricola    (3). 
HISTORY.— Fisher's  Outlines— Ancient  (3). 

Practicums  (10).— Free- Hand  Drawing  (4).  English  (4).   Plant  Study  (2). 

Sophomore    Year, 

FALL    SESSION. 

MATHEMATICS.— Analytic    Geometry.     Nichols    (4). 

LANGUAGE.— French  or  German,  Luquien's  French  Prose  of  Popular  Science;  Hodges'  Scien- 
tific German   (4). 

CHEMISTRY.— Lectures  on  the  Non-Metals  and  Harris'  Lecture  Notes  on  General  Chem- 
istry   (5). 

HISTORY.— Fisher's  Outlines— Mediaeval   (3). 

Practicums  (8).— Chemistry  (4).   Dissection  (4). 

WINTER    SESSION. 

BIOLOGY.— General,    Parker's    Elementary    Biology    (3). 

LANGUAGE.— French     or     German,     Super's     Historical     Readings;     Gore's     German     Science 

Reader    (2). 
CHEMISTRY.— Ivectures  on  the  Metals  and  Harris*  Manual  of  QuallUtive  Analysis  (»). 
HISTORY.— Fisher's   Outlines- Modern    (4). 

Practicums   (10).— Chemlstrj*   (8),   Biology   (2). 

SPRING   SESSION. 

GENERAL  BIOLOGY.— Parker's  Elementary  Biology  (4). 

LANGUAGE.— French  or  German,   Chateaubriand's  Atala;   Rene  and   Le   Demter  Abeucerage; 

Kellar's  Dletegen  and  Frey tag's  Soil   und  Haben  (4). 
CHEMISTRY.— The   same   as   winter   session    (3). 
Practicums  aS).— Chemistry  (12).   Biology  (4). 
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Junior   Year, 

FALL   SESSION. 

BIOLOGY.— Bastln's   College   Botany   (4);   Cray's   Anatomy    (6). 
PHYSICS.— Mechanics,   Lodge;  and  Electricity,   Poyser  (4). 

Practicums   (14).— Physical   Measurements   (4),    Botany   (6),    Human   Anatomy.    (4). 

WINTER   SESSION. 

BIOLOGY. —Botany,    Bastln    and    Lectures    (4);    Histology,    Shafer    (5);    Advanced    Physiology. 

Martin   (2). 
PHYSICS.— Sound,   Stone;  Light,   Lectures  and  Deschanel   (4). 
Practicums  (10).— Physical  Laboratory  (4),  Botany  (6).  • 

SPRING  SESSION. 

BIOLOGY.— Phenogamic    Botany    (4);    Zoology,    Lectures    (4);    Physiology,    Martin,    Advanced 

Course    (3). 
PHYSICS.— Heat,    Gamett    (4). 

Practicums  (10).— Physical  Laboratory   (4),   Mineralogy   (4),    Physiology   (8). 

Senior   Year. 

FALL    SESSION 
BIOLOGY. —Zoology,    Lectures   (4). 
GEOLOGY.— Dana   (4). 
PSYCHOLOGY.— Hoff ding* s    Outlines    (8). 
ECONOMICS.— Walker's  Political   Economy    (4). 
Practicums   (10).— Zoology   (4),   Geology  (6). 

WINTER   SESSION. 

BIOLOGY.— Theory  of  Evolution.   Conn  (3),   Embryologj'.   Foster  and  Balfour  (3),   Plant  Physi- 
ology,   Lectures    (2). 
GEOLOGY.- Dana   (8). 

POLITICAL  SCIENCE.— Cooley's  General   Principles  of  Constitutional   Law   (4). 
Practicums  (10).— Zoology  (4),   Embryology  (6). 

SPRING  SESSION. 

BIOLOGY.— Advanced    Problems.    Lectures    (5),    Forestry.     Lectures    ^2),    Anthropology,    Lec- 
tures   (2). 
POLITICAL  SCIENCE.— Woolsey's  International  Law   (6). 
Practicums  (10).— Graduation  Thesis. 


Course  in  Chemistry. 


[The  studies  of  the  first  two  years  in  this  Course  are  the  same  as  in  the  General  Science  or 

the  Latln-Scientlflc  Course.] 


Junior   Year, 


FALL    SESSION.- Theoreilcal    Chemistry,    Remsen's    (8).    Quantitative    Analysis    (1),    Physics, 
Mechanics,    Lodge;   Electricity,    Poyser   (4),    Integral  Calculus,   Taylor   (2). 
Practicums.— Chemistry ;   Organic    Preparations   continued   and   Organic   Analysis,    Including 
metric  and  Volumetric   (16. 
WINTER  SESSION.— Theoretical  Chemistry.   Remsen's,   and  Organic   Chemistry,    Lectures   (3), 
Quantitative    Analysis    (1),     Physics.     Sound,     Stone;    and    Light,     Lectures    and    Des- 
chanel  (4). 
Practicums.— Physics   (4),    Chemistry.   Quantitative   Separations  and   Complete  Analysis  of 
Alloys,   Minerals  and  Commercial  Products  (20). 
SPRING  SESSIONv— Organic   Chemistry.    Lectures   (8),    Physics,    Heat,    Gamett   (4),    French   or 
German    (1),    Ethics,   Browne's   (5). 
Practicums.— Chemistry.    Work   of   winter  session  continued    (8).    Mineralogy    (6). 

Senior  Year 

FALL    SESSION.— Chemistry.     Special    Topics,     Lectures.     (4).     Geology,     Dana     (4).     Political 
Economy.    Walker    (4). 
Practicums.— Chemistry ;  Analysis  of  Iron  and  Steel  and  Organic  Preparations  (16). 
WINTER    SESSION.— Chemical    Technology.    Wagner    (3),    Constitutional    Law,    Cooley's    Gen- 
eral   Principles  .  (4). 
Practicums.— Phycical    Measurements    (4),    Chemistry,    Quantitative   Determinations,    Gravi- 
Analysls  of  Water,   Urinary   Analysis  and  Toxicology   (26). 
.'^rill.N'G    SESSION.— Chemical    Technology,    Wagner    (8).    International    Law,    Woolsey    (5>. 

I'raoiicum.— Chemistry;      Ultimate     An&lypls     and     Sanitary     Chemistry     (24),     Graduation 
Thesis. 


♦♦♦♦ 
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